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DRILLING MACHINES, 


All Styles, 


UPRIGHT DRILLS, 


20 to 30 Inch Swing. 


test designs and pxerere- 
fates AN hited With ant 


the spindle. SOLE MANUFACTURERS OF 


INDIANAPOLIS, IND. 








BICKFORD DRILL 60., 


170 to 180 E, Front 8t., Cincinnati, 0. 





UNIVERSAL RADIAL, 
_ RADIAL DRILLING MACHINES 
ati OSE ONLY 

UNIVERSAL RADIAL DRILL CO 





E. C. ATKINS & CO. 


MANUFACTURERS OF 


GROSS-CUT, CIRCULAR, BAND AND GANG SAWS. 


FINE SAWS A SPECIALTY. 


CROSS-CUT SAWS: 
Silver Steel Diamond, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra Quality Qne-Man and Narrow Cross-Cut Saws. 





ALL LUMBERMEN REQUIRs CROSS-CUT SAWS. 


Our CROSS-CUTS are acknowledged as “Incomparably the best in use 
We are Agents fur Tanite Emery Wheels and Grinding Ae. 


TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 
COAL SCREENS, 

WIRE BANK RAILINGS, 


PLANT STANDS, 
FIRE PROOF LATHING, &, 
summit Street, TOLEDO, 0 


PATENTS. 


M.D. &L. L. LEGCETT, 
Attorneys at PatentLaw 


Patenta me in the United States andal! 
Foreign countries. 52 


Masonic Building. CLEVELAND, o. 
KENDALL & ROBERTS’ 


Improved Hoisting Bngines. ; 


Single and Double Geared. or Double 
Fricti ion biome. “Ginate weDeab »Ozlinders. 
Reveres 543) -, or Be 


o* MEMPHIS, TENN. 





THE FOLLOWING BRANDS 








THE BEST. 


? and. are. 





Emery Wheel Machinery. 
etal 


DETROIT EMERY WHEEL CO. 








J, WENDELL COLE, LE. CXL SC iv LoIN S 


Coal Miners and Dealers will find it to their advantage to correspond 
with us when in need of screens. 


HEAVY FIRST QUALITY SCREWS AT LOWEST PRICES. 


“ig ae aia jean 


ane Set sie 


SEND FOR CATALOGUE. 





Address: Box #4, Columbus,0. FOREST CITY WIRE & IRON WORKS : 
et cso aml 11! Frankiin Avenue. TELEPHONE 1683. CLEVELAND, on10| = pF gg ny Se 





PRESSED WROUGHT IRON OPEN TURNBUCKLES. 





THE BEST and CHEAPEST. 3 
——MADE BY— 


CLEVELAND CITY FORGE & IRON CO., Cleveland, 0. 








@ FvTomanc~ “PouBie PREss-- 


7S Ren! fJachine, 











> PATENTED: 


AUG.24.'84 
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JMPROVED Brick Machine: i: OEE No Orice & WoRKS, 


«rBessemer five 


~ (GAY (RUSHERS, G@RRIERS. ox YAR? Sprruirs. Wes vein Ave, Room, 
ARRows &BRICP PS OS Llevelar, L. 
flake & Truck 








J. M.Schoonmaker Coke Co. 


Manufacturers and Shippers of 


Connellsville 


Capacity of Mines, 2,600 Tons Daily. 
>iding Connections with all lines of Raitroads. 
Office, 120 Water Street, 


Pittsburgh, Pa. 


























The Americas Watchmag’s Time Detector, 


This Electrical Instrument is designed t 
and does keep an exact record of the doing 
of the night Watchman in any establishment — 
where it isin use. It is an accurate and — 
faithful guardian of your pounions during 
the night. 

It is simple, reliable, and absolutely infal- 
lible. Cannot be tampered with. Thous- 
ands of testimonials from the first concerns 
of the world. 


SEND FOR CATALOGUES. 


TheCleveland Electrical Mfg, Co. 


CLEVELAND, OHIO, U. S. A. 


RAWHIDE VALVES 


FOR BLAST FURNACE BLOWING ENGINES. 


Guaranteei superior to valves msde of oak-tanned leath i strong. 
4&@ Sample orders solicited, not to be paid ior’ wane Sa ” » I _— 








, Parhkim & Bosworth, 


9 & 11 SOUTH WATER ST., CLEVELAND, oO. 


Machinery Manufacturers’ Association — 


-——FOR SUPPLYING—— 


MACHINE SHOPS, FOUNDRIES, PLANING MILLS, PAPER MILLS, ROLLING MILLS, 
FLOURING MILLS, MINES, CAR-SHOPS, RAILWAYS, BTC., 


With MACHINERY, TOOLS, and other EQUIPMENTS, at the Makers’ Lowest Prices. 
_ 1. H. PRATT, Manager. 











#0}; St. Clatr St Opp Konnara owe, = CLEVELAND, Ohio, 
es . 


































Steam Pumps. 
improved Duplex Pumps 
With Patented Removable Water Cylinder. 







Special Patterns for Fire Pro- 
tection, H ic Elevators 
and Heavy 

















The leproved Dayton Cam Pump, 
For SOHeE TEED. FEEDING and for PUMPING 
Pumping Returns 


‘ R inca 2! athe © from Coils oJ 


The Smith-Vaile Co., 
DAYTON, OHIO. 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Enclosures, 
AND ALL KINDS OF 


Architectural Wire and Iron Work. 
E, BH. ALLER, 


. & Treas. 
CLEVELAND. OHIO. 
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NEW MODEL LAT © TYPE WRITER 


PRICE, $40. —ENLARGED TO— 
82 CHARACTER 
40 Styles of Type 


Different Laneuares, : 


, 
iy) SEVEN PCUNDS 
~USED— 


No Ink Ribbon. 
NTERCH ANGEABLY. 








FULLY WARRANTED 


The HALL is in all respects the equal of any of the other Writers. It is in 
many respects superior to any of them. Try it and see. Write 
for Catalogue and Descriptive Circulars to 


PAYNE & PRATT, Ceneral Agerts, 
117 Public Square. 63-7t CLEVELAND, OHIO 





HUGHES STEAM PUMP CO. 


MACHINISTS 

and Manufacturers of 
Steam Pumps, 
Hydraulic Presses 






fo SF 


ov eines | 


And General 
omnes 


pitted 
Elm, cor. Washington Street, CLEVELAND, O. 





FREIGHT AND PASSENGER 


whibiendidbcal; \/ she Mic ales Sedake Ura 
L. S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


1 aba ay VICTOR SAW FILER. 


Latest and best machine for Filing 
Saws of every description. Absolute 2 
action. Elegant in finish. 

in Price. Deseriptive circular sent pot 
application. 


Price complete $2.50. 
Address, 


Robt. J. Schaeffer & Co., 


[221y] DAYTON, O. 

















Locke Patent Steam Pumps. 


Arr AND Acip BLowERs. 






fire protection, refineries, Sabana, pipe 
sg etc. Pumps and Blowers fully Guarante 


YOUNG & LOCKE, Titusville, Pa. 


Box 991. 48 





THE IRWIN & REBEX 


PATENT 


EXPANDING WATER CONDUCTOR. 


MANUFACTURED BY THE 


S. S. S. Conductor Co. 


LIMITED, 


i 63 Lacock Street, 
ALLEGHENY, PA. 


Tar Sranprine SEAM 
‘allows of an easy and 
_ fastening, keeping 
the p ine far enough from 
the wall to make any over- 
flow from the eave pipe or 
"ead, run down the spout, 
| nd not the wall ; an will 
« pen, in case of "freezing, 
4 oasto prevent burting, 
na still remain dvable- 
pcked and water-tight. 


OOK 


"Made in 6 foot lengths of 
a single sheet of 


SOFT STEEL, 


Galvanized, Kalamined 
or Leaded 
















J AMES P. WITHEROW, 
Engineer and Contractor, 


Lewis Block. Pittsburgh, Pa.. 
for 


Whitwell Fire-Brick Stoves and Clapp-Grifiths Patents 


For the Manufacture of Soft Steel. 


Pall ates, of “Will con 5 Damier Pintat. Boiler Rivets, Wire Rods. Bing Bolts, Stam: ware 
N a, etc. to completely erect, equip and place in vi b 
ieall Soeees, and steel plant s asabove. As I man easy owe 
e appe! to blast furnace Cail duis seeakt o0 
Fin sypntmer en dbe ms bron yore foes Bay be 81 
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The Curtis 3 Horse Power Engine 
and Boiler, 


—A.ll Complete— 


$170.00. 


The best & cheapest engine in the market. 






Orders were booked for 12 of these engines 
during July, 1887. 


Address 


Spencerport, N. Y. 








WORKS 


WH: THOMPSON 
PROPRIETOR 
owrER 
pl , 
px pounnen®? nanen CRANES; 
pit ING ILLS.WIRE WORKS 
FOUMORIEE. MACHINE SHOPS, DOCKS ef? MINES 
LOCOMOTIVE, MPivoT CRAMES,POVERMEAD TRAVELLING CRANES 


spo 


ayaa FAC TURE OF 


th 
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PATENTS. 


JOSEPH A. OSBORNE, 


ratent Attorney, 
29 EUCLID AVE,, CLEVELAND, OHIO. 


Patent Causes litigated inthe United States 
Supreme and Circuit Courts. Unrrep Statss 
AND Foriegn ag so Sgcurep. Searches and 
Opinions as to the Scope, Validi-y and Infringe- 
ment of patents. "Perens Reasonable. 













































GEO. P. BURWELL, Gen. Agent. 
246 Superior St., 
CLEVELAND, O. 


A. C. GETCHELL, 
9 Chief Inspector. 


E. GOULD & EBERHARDT, "=XYAR*: 








10’, I 18’’, on, 95? and 80” 
in stock. ‘Nearly 1,500 in use. 


Sizes, 


a Shans 








THE CANTON STEAM PUMP CO. 


MANUFACTURERS OF 
MILLER. IMPROVED, DUPLEX, UNIQUE 


TORRENT STEAM PUMPS. 


) 





CANTON STEAM PUMP CO., 


2l-ly CANTON OHIO... 








RUBBER STAMP for tne WORLD 
c. J. CONC hY, & CO. 


RUBBER ‘STAMPS 
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NEW UPRIGHT DRILL PRESS. 





We herewith illustrate a back-geared and power feed 
drill press, made from entirely new patterns, with latest 
and best improvements, by Lodge, Davis & Co., Cincin- 
nati, Ohio. It is heavily braced from the top to the base 
at the rear, which prevents the column from being forced 
backward during the strain of heavy drilling, and also 
gives to the entire machine strength and solidity. 

It is fitted with a new quick return, which is operated 
by the right hand alone, leaving the left hand of the 
operator free to retain its hold upon the work. The 
spindle is balanced to prevent back lash, and is of steel, 
extra large. The cones and bevel gears are large, the 
latter being cut from the solid. The sliding head is 
balanced, thus preventing it from falling when the bolts 
are loosened. All shafts and studs are made of steel, 
and all nuts are case-hardened to reduce wear. The 
tables are conveniently slotted, and base plates have 
T-slots in them of suitable size to admit bolts for 
clamping. 

A swinging bracket is furnished, in which holes can 
be bored to hold drills, taper sockets, chucks, etc. An 
index plate is also attached, showing the speeds at which 
drills of different sizes should be run for drilling iron, 
steel or brass. These drill presses are made 25-inch, 
28-incb, 32-inch and 40-inch. 
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UPRIGHT DRILL FRESS. 
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IRON TRADE REVIEW. 








WOOD “WORKING MACHINERY 


—FOR— 


Planing Mills, 
Railroad Shops, 


W. R EYNON & CO,, 


Leonard and Winter Streets, . Cleveland, W., 
MANUPACTURFRS OF. 


Milling Machines, 
Universal and Plane Die-Sinking Machines, 


CAR BUILDERS, 
Carriage, Sash, Door, Blind and Cabinet 
Makers. 
FRANK & CO.. Buffalo. N. Y. 


Index Centfes fot Piuné 
Machinery. 


GEAR AND RACK CUTTING, 


Milling and Index Drilling. 


and Sha aind Spevial 
ls6 Job Ghabies. - 


(05) 


No.2 UNIVERSAL. aa Write to us for Catalogue and Prices. It will pay. 








Fabric Fire Hose Co., 


wu MANUFACTURERS OF 


Cotton Fire Hose. 


——) FOR (——— 


MILLS AND FACTORIES. 


HOSE JUMPERS. RACKS & REELS. 
on 
5 Barclav Street, 
NEW YORK. 


GARRY IRON Rd ROOFING | COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
| fron Roofing, Crimped and Corrugated Siding, Iron Tile 
‘ or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
&@ Send for circulars and price list No, A 


= - CORRUGATED 








Foundries, This Means Money to You. 


AS — RE WACHALAC’S 
Patent Matches 


AND 
SectionalFallowboards 


Saves Money and 
Time. tncreases out- 
put Can beused ior 

vated, Jobbing or 
Stove Patterns One 
shop saved « ver $2,°00 
a * Fors by their use 

a particulars ad 





Sharon Steel Casting Co., 
SHARON PA. 


Are ready to receive orders for prompt delivery for Steel 
Castings of all kinds, from one potind tip 
to fifteen tons 
Send specifications for prices. 933, All work guaranteed equal to any 
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Telephone 1107. “AZ. EF". TELORINTON, 


Steel anda tron. 


49 WILSHIRE BUILDING, CLEVELAND, OHIO. 


























es “WACHALAG, 
Chester St., 
CLEVELAND. 0. 


THE ARMSTRONG VERTICAL STEAM ENGINE 
WITH HEATER AND STEEL BOILER. 


The Best Engine Made 


and will furnish MORE POWER with less fuel than any other 
engine OF SAME SIZE. The only Vertical Engine made having 


An All Steel Double Riveted Boiler. 


Those who want an Engine of from TWO to FIFTEEN horse power, 
should send for our Illustrated Catalogue and Price List. 


DO NOT BUY 


until you see our low prices. Catalogues mailed to any address . 


Adaress Armstrong Bro. Engine Works 
Springfie'd, Ohio. : 












































AES T’S 








THE LIGHT RUNNING | 





MOULDERS’ TEXT-BOOK: 


BEING PART II OF 





SEWING MACHINE 


SIMPLE 


AMERICAN FOUNDRY PRACTICE. 


eow01 


. The Lane & Bodley ( CO. 


Manufacturers of 





Presenting best methods and orig «2! ru for 
btaining good, sound. clean castings, and 


giving detailed description for mak- 


STRONG 








“THE ONLY SEWING MACHINE 
“THE ON — 


THAT GIVES 


[ HAS NO EQUAL } 








SEWING MACHINE CO. 


ORANGE MASS. 
30 UNION SQ.NY. CHICAGO ILL. 
ST.LOUIS MO. ATLANTA GA. » 








a | ALE BY E~ __| 





JBY AVTOMATIC COLOR ENOWNES: 


from heavy patterns and of unex- 
pon fl weokanceatie. 


STEEL BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS, GEARING 
THY 1 LANF BODLEY 60. 


- 1 to 2 John Stree trest. 
“OINCINNATE © 





NEW AND IMPROVED 


{7-Inch Engine Lathes, 


Any length of bed. Workmanship stric?ly 
first-class, 


THE MULLER MACHINE TOOL CO., 


8th and Evans Sts., [44] CINCINNATI, 0. 





BOOKWALTER ENCINES 
UPRIGHT AND HORIZONTAL, 
3 TO 10 HORSE POWER. 
OVER 3,000 IN SUCCESSFUL OPERATION. 
Illustrated Pamphlet sent free. Address, 


JAMES LEFFEL & CO., Springfield, Ohio. 


Eastern Office: 110 Liberty St..New York. 
send for Cataiogue B, and mention this paper. 





ing moulds requiring skill and 
; experience. 

Aivo containing a practical treatise upon the 
construction of cranes and cupolas.ard ‘‘e 
welting of iron and scrap steel in 

iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry toreman 
member of the American Society ot Mechan. 
ical Engineers and of the Civil Nngineers’ 
Club Of Cleveland, Ohio. 


12mo,. Gloth, 2,50 


fully illustrated and with complete index 
Wil! te mailed, prepaid, on receipt 
of the price. 


On receipt of $3.00 we will send the above 
book and the Iron Trapge Review for one year. 


Address 
CLEVELAND PRINTING AND PUB. CO. 


OLEVELAND, OHIO. 
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‘badly mutilated on the former saw by his hand’s being 


‘ttew hand as to the dangers, how to avoid them, and 
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HOW TO HAVE SAFE SHOPS—VI. 


—y 


bY GkdRGE H. IRELAND, SPRINGFIELD, MAss.* 

Saws are the leading element of danger in many fac- 
tories. Probably ninety per cent. of all the accidents 
are the direct result of the violation of that golden rule, 
“ Never put your hand back of arunning saw.” A piece 
of wood sticks a little, or a chip lodges at the back of 
the saw: the temptation presents itself for the workman 
to tethove it Without stopping the saw. He takes the 
tisk, and pethaps carries a mtitilated hand through life 
as the restilt: At thé batk of meditim: and large split- 
ting savvs, use a “ horn.’ This keeps thé cut open, and 
permits the saw to do its duty withottt pinching. Saws, 
in riany kinds of work, thay be covered, presenting oniy 
a slight cutting surface. Man} of the Gircular saws are 
tnade for special work; and differ from the vld-fashioned 
type in that a certain proportion of thé teeth dre hooked, 
instead of pointing outward. A workman would be 





drawn in, while the latter would have a negative if not 
a repelling motion. It will be seen why these new saws 
denmatid gréat care upot the part of those running them. 
The foreman of otir Woodshop says, “ he does fot want a 
man to touch a saw who is afraid of it.” He instructs a 


expects a cautious confidence to do the rest. During his 
administration of several years there has not been a seri- 
otis injury in his departthent: 

Universal moulding-machines, and othets of that class, 
using a post or cutter-head for holding the cutters, are 
most dangerous articles. The tendency is to draw in 
anything brought in contact. The general remarks 
applied to saws apply to these. There is one danger 
from these machines, even to the experienced hand,— 
that is, he may forget, when shifting the knives, to 
tighten them up if his attention is tettiporarily called 
away. We had one accident of this nature in our fac- 
tory. It has been said there is not a person who has 
run one of these machines any length of time who has 
escaped without mttilation or cuts. We cannot contra- 
dict the assertion from out own knowledge. 


In showing visitors over a manufacturing establish- 
ment, reqaest them to lay aside their cigars, and impress 
upon them the importance of considering each piece of 
machinery as in motion. A nicely running saw or 
cutter-head, to many, conveys the idea of an object 
at rest. 

Grindstones, if running at a high speed, should be 
covered. They, as well as emery wheels, should be 
placed in a room by themselves, or in a corner, out of 
the way of the other workmen. Many bad accidents 
have been the result of broken wheels. Fewer belt acci- 
dents would occur were loose pulleys more generally 
used, instead of leaving a belt to hang on the shaft when 
not in use, and putting on while running. 

Some workmen have a practice of laying down their 
tools with the cutting end projecting over the edge of 
the bench. This is done to save the cutting surface. A 
better plan is to lay the tool point away from the work- 
man, and resting on pieces of wood on the bench. We 
recall a case of a marketman, who, leaving his knife 
pointing outward, jumped forward in the act of hanging 
up some mutton, and received a fatal wound. 


The liquor question, in a general way, it may not 
be proper for us to consider, but in its bearings upon 
factory life it is important. No workman should be 
permitted to work while under the influence of liquor, 
nor to run a piece of machinery till he has fully recov- 
ered from the effects of a spree. The chronic disordered 
condition of some workmen, after vacations aud holi- 
days, has caused many liberal-minded employers to con- 
tract the days off to the smallest possible number. 


Accidents arise from amateur railroading, as in many 
cases the workmen act as switchmen or brakemen where 
side tracks enter the factory grounds. If possible, the 
side track should be in a straight line, as then a fair 
view may be had. Carsshould not be moved at all with- 
out timely intruction and notice. It is quite common, 
where there are several cars, to leave one or more spaces 
for a passage-way through. Fatal accidents have resulted 
from pushing the cars together without notice. Reck- 
less engineers delight in giving the cars a good “kick” 
in switching, when they know a green hand is at the 
brake. This trick was played upon a friend of ours | 
upon his own prem ses. Had one of his men been at 
the brake, a fatal accident would have been the result. 


Even with his experience and strength, the car reached | 





leaving him hanging ftom the brake by his powerful 
arms. ~ 

Machinery kept constantly running, and tinder inspec- 
tion, is less liable to break down and cause accidents than 
where it remains idie # good portion of the time. 

Where the workmen are of #ood habits, it is better in 
depressed times to give vacations in ttitn rather than 
close entirely, or to give full work to only a few. 

We believe in placing a seriously injured person as 
soon as possible under the care of a competent surgeon. 
In most places a few minutes must e.apse before such 
skill is obtainable: hence the importance of such intelli- 
gent action as will present the patient to the doctor in 
the best condition: Coneise elementary directions in 
case of acéidents, ptblished ander medical supervision, 
are now obtainable in the latge cities. These are printed 
upon card- board, and at least one of these notices should 
be posted in every factory. To supplement and carry 
out the medical directions recommended, an emergency 
box should be kept safely in some known place, and 
under the chargé of some cool-headed, intelligent per- 
son. The emergency box should contain a few bottles 
of medicine, such as brandy, arnica; ete., prepared by 
an apothecary, each bottle properly labelled. The selec- 
tion of the medicine should be left to a doctor or to an 
apothecary, who has knowledge of the dangers of the 
factory. Besides the above, each case should contain a 
Martin’s rubber bandage, and a piece of rubber tube for 
tying ; some small, strong rubber bands. These articles 
are for use in case of bleeding. A box of surgeon’s 
plaster, cloth bandages, sponge, graduated glass (tea and 
table-spoonfuls), a medicine holder with spout, and a 


folding fan. 
[To be Continued.) 








TRAMMING SHAFTS. 





A writer in Engineering makes a very good suggestion 
about tramming shafts for steamships, which applies 
equally as well to all shafts. He says: When the shaft 
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is first bedded a circle A B C is drawn (by means of this 
gauge) round the bearing and on the bedplate. This 
circle, if carefully marked, is then a standard line, from 
which any variation in the position of the shaft can be 
detected at any time. 


a 


Future Great Cities. 

In discussing the subject of comparative cities, Mr. 
Hugh J. Jewett recently said :—‘“ The railroads west of 
the Mississippi will probably, in the course of time, 
straighten their lines, and not include Chicago in the 
transit question. The Northern Pacific will make its 
terminus hereafter at Duluth, probably. The Minnesota 
people are running to the north of Chicago, but New 
York seems to be a place which is not going to lose by 
any future rearrangement of commerce or transporta- 
tion. Philadelphia cannot undertake to compete with 
New York. Baltimore has a better chance than Phila- 
delphia, but they have got to have brighter business 
leaders there and a more intelligent perception of affairs 
of the present before they can secure what is due them. 
Newport News I regard as the best point to reach the 
ocean from the general body of this continent next to 
New York.” 





2 cacteraeesinioecaialamnee ies 
Mechanics’ Wages. 

At a recent meeting of manufacturers in Fitchburg, 
Mass., the comparative weekly wages of mechanics in 
England and the United States were shown to be as 
follows : 





England. United States. 
tee CARRIE access scsheseoseseeoeis $ 7 75 $16 50 
, Se een RES 13 30 
Blast-furnace keepers............... 10 00 18 00 
Tron OTE MINETS......00¢-cere000---- 5 59 12 
Tron molders .....+. saa ae 15 00 
Laborers........ ce. 8 00 
Machinists........ oe ae 16 00 
Pattern makers a, K 18 50 
Stationary engineers................. 7 50 $15 00 to 18 00 


= parted 
A Correct Definition. 
“Yes, my son, you areright. A ‘tariff reformer’ is a 


the dead-end with a force that threw him from the car, |™#2 who spends one-fourth of his time denying that he 


*Lomb Prize Hissay, American Publie Health Association 


CHANGES IN THE FIBRE OF IRON. 


—_____ 

The numerous accidents which have occurred during 
the past few years in railroading have been made the 
matter a most serious study by both engineers and 
mechanics. It appears that a large proportion seem 
to have occurred by reason of some unsuspected defect 
in the iron of the rails or wheels or in that of the bridges. 
This defect is generally supposed to have been induced 
by some changes in the fibre of the iron after it has 
been putin its piace. Anexchange comments upon 
this matter as follows :— Crystallization in the material 
of iron bridges isan element of danger now so well 
recognized that the Pennsylvania Railroad Company has 
adopted the definite policy of substituting stone for iron 
bridges, and the same plan is being followed by other 
railroad companies. The lifetime of an iron bridge is 
from twenty to twenty-five years and constant care is 
necessary to insure its safety. The Ashtabula Bridge 
was thirteen years old,and at the time it fell beneath the 
weight of two engines and a heavy express train the 
theory was commonly advanced that crystallization had 
impaired its original strength. The two great moving 
causes of crystallization are vibration and the hammer- 
blow of the locomotive, which gradually, by repeated 
impact, turn the fibre of iron and steel into a mass of 
crystals, needing only some unusual pressure or blow 
to cause them to break apart. Add to this the oscilla- 
tion caused by the passage of trains at.a high rate of 
speed, and it will be seen that an iron bridge is exposed 
to peculiar perils, which can only be guarded against by 
rigid inspection and constant renewals.” 

Crystallization was one of the several theories 
advanced by Park Benjaman, a New York engineer, to 
account for the Tay Bridgeaccident. Hesaid: “Gen- 
eral indications go to show that the cause must be sought 
in an abnormal condition of the structure, or rather one 
which did not enter into the calculations of the builders. 
Such a condition would be the deterioration of the metal 
by its change from a fibrous to a crystalline state under 
repeated vibration. That this occurs in railway bridges 
has been vigorously disputed by many well-known engi- 
neers. On the other hand, many examples are quoted 
by different authorities to support the theory. Apropos 
to this particular accident, a distinguished French engi- 
neer and ironfounder, now in this country, informs us 
that he has known bars of iron made by himself from 
Scotch pig to change from a tough fibrous to a brittle 
crystalline structure in travelling by rail only from the 
north of Franceto Paris. This is, of course, an extreme 
instance. Again recent research has demonstrated that 
because a structure withstands a large quiescent load, 
that fact is little proof of stability under repeated shocks 
and vibrations. Metals are believed to have a ‘life.’ 
A bar, for example, may stand a million vibrations and 
break down atthe million and first, and yet the last 
shock may be lighter than preceding ones. Attempts, 
however, to reduce this law to practical application have 
elicited an abundance of conflicting evidence; but, 
nevertheless, it is well settled that in no department of 
mechanics is an extended course of actual experimenting 
more urgently peeded or of graver public importance.” 

The strength of the Tay Bridge at the time of its 
building was pronounced the most remarkable of any of 
its kind in the world. Engineering, a British magazine, 
speaking of its test, when five engines, weighing 360 tons, 
were placed on a single span, said: “The result is the 
complete establishment of this fact (so important to the 
public), that the bridge is strong out of all propor- 
tion to its possible necessities. Asa matter of fact, the 
load which the structure is calculated to carry is six 
times greater than tha: to which it wassubjected.” And 
yet this great bridge, which cost $1,750,000, collapsed 
within a few months after it was finished, the accident 
being the only one in all railroad history in which no sur- 
vivor lived to tell the tale. 

The theory of crystallization put forward at the time 
of the Ashtabula Bridge disaster is now accepted as 
accounting for many railroad accidents, and seems 
peculiarly applicable to the fall of the Bussey Bridge. 
Vibrations and hammer blows would seem to have crys- 
tallized some portions of the structure and prepared it 
for a fall, when at last the “life” of a girder had been 
exhausted and it broke beneath the engine’s thumping 
driving wheels.—[ Mining and Scientific Press. 





_ oS — -—- ———_—_— 
ACCORDING to the Canadian Mining Review, the quan- 
tity of iron ore shipped from Buckingham last year 


| amounted to 12,900 tons. High Rock mines shipped 


5,000 tons; Dominion, 2,600 tons; Ottawa Phosphate 


is a free trader, and the other three-fourths howling for | Co., 2,400 tons; Union Mining Co., 1,700 tons; W. A. 
' free trade.’’—[ Detroit Tribune, 


Allan, 600 tons, and Lomer, Rohr & Co., 600 tons. 
1 
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WATCHMAN, WHAT OF THE NIGHT? 

The Spring of 1888 does not open auspiciously for the 
iron or ore men. Prices for iron have been drooping— 
offerings thus far have been larger than the takings, and 
stocks have been accumulating. 

As to ore, while the amount unsold is not excessive, 
the tonnage at the various lake ports is considerably in 
excess of that, at corresponding time in previous years 
and this combined with the political agitation on the 
has thus far prevented the usual 
Unquestionably, some dealers are disposed 


tariff question, 
purchases. 
to take a desponding view of the situation, and predict 
a listless and unsatisfactory year. 

There is no doubt of one thing, the demand for ore 
will hardly equal that of last year, but it does seem to 
us that the business of the present year will require a 
larger amount of ore than has been taken in any year, 
save the last. 

For a clear apprehension of the situation, we collect 
some figures from Mr. Swank’s invaluable statistics, 
showing the annual requirements of iron and steel of 
the United States for the last eight years, per capita. 
The figures are in net tons. The imports necessarily 
cover both raw material and finished product : 

Consumption 


per capita 
Home product. Imports. Total. in tons. 
1880.....0000 4,295,414 2,112,341 6,407.755 13 
1881 ....000+ 4,641,564 1 322.439 5.964.003 11 
188 2....c000e 5.178.122 1,335,371 6,513,493 oi 
1883.....000 5,146 972 777,650 5,924,622 ll 
1884... 00008 4,589,618 733 260 5,322 873 -10 
1885....0000 4,529,869 647 895 5.117, 76% 09 
1886 ...0000 6.365.328 1,230,393 7.°95,721 13 
1887 ....000+ 7,187,206 1,783,251 8,970,457 15 
The average consumption for the last eight years has 


been 11-100 of a ton per capita. 
present population is 60,000,000 (it is probably 61,000,- 
000), at the above rate, the country will require this year 
6,600,000 tons, 

Importations have fallen off, but we will allow a very 
full figure, and concede 1,000,000 tons to foreign sources 
in 1887. 
minimum to be produced at home. 


This leaves five and a half million tons, asa 


We believe that the actual necessities of the country 
this amount. 
The pertinent question remains, who is to make it. We 


demand, under normal circumstances, 


must have some more figures to intelligently answer this: 
PRODUCTION OF BESSEMER STEEL IN THE UNITED STATES (gross tons). 


Tngots. Rails. 
Ns Oi cose emashanneegneeh 1,674,262 852.196 
_ NRPS ARENT Ta RRS See 1.374.247 1,187,77 
et eral aaa ce ssass dideensbectonse 1,514,687 1,284.''67 
BED sconetecconcdennten evens. cocssesansaceee 1,477 345 1,148,709 
CRO. FARR A ES 1,375.531 996,983 
Sis hh dpa babodineanscdeetantsiaes tahihiee’ 1,519.430 959,471 
| Ey ieee: 2,269 190 1,574,703 
BEIT sy :2000s abtsance dosbelesene vacdauinn 3,288,357 2,049,638 


The SPS oe paar steel rails were, in ’87, 137,- 
588 tons. 
the above table—the large increase in the use of steel, 
in other industries than that of rails. 


There is one very important fact, shown by 


The tendency is 


Assuming that the, 





— 


item of new railroad building is gradually becoming a 
less important factor. 

The pessimist declares that we cannot expect much 
railroad building this year, after the extraordinary 
activity of last, yet the fact remains, that in the first 
three months of this year, more miles of new rails were 
laid than in the corresponding three months of last year, 
and that at this date orders for one million tons of 
rails have already been placed—more than the entire 
consumption of either ’84 or ’85. 

This simple fact guarantees a large business and a 
necessary demand for Bessemer pig, and a consequent 
demand for Bessemer ores. 
we are forced are that the owners of Bessemer ores, at 
fairly remunerative rates, must do a large business. 

Stocks on hand unsold and unconsumed will have the 
effect of keeping purchasers out of the market for 
awhile, but will make business~a)] the more rushing 
later in the season. 

There will be a repetition of ’82—nothing done by 
the opening—everybody pushed to death before the 
closing of navigation. 

What we have said is chiefly applicable to the great 
source of supply of Bessemer ores, viz.: the Lake Supe 
rior region. 

Another important factor in our favor is, that it seems 
to be well established that little foreign ore, outside of 
Cuba, will be imported. 

The disastrous results of last year to importers, and 
the impossibility of making satisfactory ocean freight 
rates at the present time, will prevent time contracts, 
and present indications point to a larger movement of 
Lake ores East of the mountains than has heretofore 
taken place. 

We can find nothing in existing circumstances to 
weaken the belief that the year will see a very large 
volume of trade in ore and its products. Ifthe wise 
policy be adopted of permitting no advance in prices, 
beyond the point admitting foreign importations, except 
at a loss, American mines and factories will have all 
they want to do. 

Of course, the above is predicated upon the assump- 
tion that the proposed changes in the tariff do not be- 
come the law. In that event, a new review of the situ- 
ation must be made. As to the probability of this, 
each one must judge for himself. 

From our standpoint the ore producers, vesselmen, 
and ore-carrying railroads control the situation. A 
reasonable price for the ores, with moderate lake and 
rail charges, thereby enabling furnaces and mills to 
make a fair profit without any marked advance in 
prices, in the finished product, will stimulate consump- 
tiov, induce new enterprises, and give a prosperous year 
to all concerned. P. 








PROGRESS OF A GREAT PROJECT. 

At the offices of Tuttle, Oglebay & Co., Cleveland, 
was held, last Saturday, an important conference, in 
which the following gentlemen participated: Mr. 
Matthew Robins, of London, representing a wealthy 
English syndicate; Mr. J. Gilbert Foster, of Halifax, 
Nova Scotia, a'so representing extensive English in- 
vestors; Mr. T. B. Hoxsey of New York; Mr. Wm. 
Barclay Parsons, of New York, Chief Engineer of the 
Sandusky, Ashland & Coshocton Railway; Mr. W. D. 
Crane, of New York, the projector of the Sandusky 
terminal system and ship-building enterprise; Col. Pren 
Methan, of Warsaw, O.; Mr. A. H. Moss, banker, of 
Sandusky; Mr. R. B. Hubbard, banker, of Sandusky; 
Mr. H. C. Huntington, merchant, of Sandusky; Mr. 
Clark Rude, ex-Collector of Customs at Sandusky, and 
the following Cleveland parties: Jndge Stevenson Burke, 
President of the Aurora Iron Mining Co.; Hon. Geo. 
H. Ely, President of the Western Iron Ore Association; 
Mr. H. P. Lillibridge, of the Chapin Iron Mining Co.; 
Mr. Horace A. Tuttle, of the iron firm of Tuttle, Ogle- 
bay & Co.; Mr.C. F. Rand, Secretary of the Aurora 
Iron Mining Co.; Mr. John Tod, of the firm of Tod, 
Stambaugh & Co., extensive coal shippers; Mr. E. C. 
Pechin, metallurgist, and Mr. W. M. Day. 

On Friday, the visitors had inspected the site of the 
proposed improvements at Sandusky, and had yone over 


towards a steady increase in this direction, so that the (3 portion of the line of the Sandusky, Ashland & Coshoc- 


ton Railroad, and the meeting in Cleveland on Sattir- 
day was for the purpose of comparing notes, in connec- 
tion with several of the heaviest ore and coal shippers, 
On his own behalf, 
not having yet conferred with his foreign associates, Mr. 
Robins, of London, expressed his entire satisfaction with 
the project in all its features, and plainly intimated that 
there was little doubt of the necessary funds being forth- 
coming at the proper time. 

The Sandusky gentlemen detailed the concessions 
already made by that city to further the projeci and 
stated that other substantial aid would be given, when 


ab to the feasibility of the project. 


The conclusions to which | needed, 


The followitig statetnent was then presented : 


The migiitude of the business tan be beat shown by a cotiipiiri- 
son between the tonnage pasting through the Sault Ste. Marie 
and Suez Canals respectively, keeping in mind the fact, that the 
Sault, is the outlet of only one of the Great Lakes, viz., Lake 
Superior. 

The total tonnage of the Sault Ste. Marie, in 1886. was a 
daily passage of 18,837 tons, for 223 days, as against a daily p-ss- 
age of 15,802 tons for 365 days through the Suez. In 1887, the total 
tonnage through the Sault was 5.494.649 tons, an increase of 99%;: 
890 tons, or 21 per cent. over 1886. 

The tonnage through the Sault Ste. Marie, in 1886, was 61,966 
téns, more than half of the total foreign tonnage of the port of 
New York, in the same year. The total yearly tonnage of the 
Lakes, exceeds the total yearly foreign tonnage of the United 
States. 

After a considerable interchange of views, the follow- 
ing resolutions were unanimously adopted : 

Resolved, That we view with great satisfaction any enterprise 
which points to the increase of the lake marine by the construe- 
tion of first-class steam vessels 

Resolved, That in our judginent, as large Goal and ore shippers, 
any schetne which will result in giving ready and reasonable 
freight rates over a term of years will lead to a rapid and enor- 
mous increase of coal and ore tonnage, and be met with satisfac- 
tion and generous encouragement by both producer and consumer. 

Resolved, That, as business men of Uhio, we hearti y approve 
of the plans of Mr. W. D. Crane, and associates, for the es’ablish - 
ment of additional facilities at Sandusky for handling the rapidly 
increasing business of the lakes. 

Mr. Robins returned on Saturday to New York, whence 
he sails at an early day four London to lay the project 
before his Eaglish backers. Ono the 14th of May, the 
people of Sandusky will vote on an issuance of $200,000 
in bonds to assist ia the construction of the proposed 


railroad. 








LABOR AND THE TARIFF. 

In the report of the speech with which Mr. Mills 
opened the debate upon the tariff question, in the House 
of Representatives, we are told that at its conclusion the 
Revenue reformers flocked to his desk to congratulate 
him upon its brilliancy and effectiveness. We may, 
therefore, assume that what he said represents what his 
party, both in and out of Congress, think and say. 

The point to which we now propose to refer, is the 
repetition of the old and threadbare whine of the suffer- 
ings of the Jaboring man, and the euperlative benefits 
reaped by his employers, under the existing iniquitons 
system. This policy, he said, built up palaces, it con- 
centrated wealth, but it distributed not of its beneficence 
to the home of the poor laborer. 


It compelled the Gov- 
ernment to take a large part of his daily earnings. It 
was making a vast distinction in this country, between 
two classes—one poor and numerous, the other powerful 
and rich—that the tariff was not intended to benefit the 
laboring man, that the benefits of it pass into the 
pockets of the manufacturer, and never come into the 
pockets of the laborer. 

Such talk as this is cheap, but it is senseless. It is 
not only opposed to fact, but also to the true principles 
of political economy. 

We cannot do better in opposition to this view, than 
to quote from an article on “Our Industrial System,” 
by Kropotkin in the April number of The Nineteeath 
Century. In this he is trying to account for the great 
business depression, and the fearful condition of the 
laboring classes of Free Trade England : 


The conclusions arrived at by the Parliamentary Commission 
toexamine into the causes of the long continued business de- 
pression in England can be summed up as follows: 

The manufacturing countries do not find such customers as 
would enable them to realize high profits. 

Profits being the basis of capitalist industry, low profits explain 
all ulterior consequences. Low profits induce the employers to 
reduce the wages, or the number of workers, or the hours of 
labor, or finally to resort to the manufacture of lower kinds of 
goods, which, as arule, are paid for worse than for the higher 
sorts. 

As Adam Smith said, low profits ultimately mean a reduction 
of wages,and low wages mean a reduced consumption by the 
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worker. Low profits mean also a somewhat reduced consumption 
by the employer, and both together mean lower profits and 
reduced consumption with that immense mass of middlemen, 
which is grown up in manufacturing countries, and that 
again means a further reduction of profits for the employers. A 
country which manufactures chiefly for export, and, therefore, 
lives chiefly on profits derived chiefly on her foreign trade, stands 
very much in the same position as Switzerland, which lives to a 
great extent on the profits derived from the tourists who visit 
her lakes and glaciers. A good season means an influx of from 
one to two million pounds imported by the tourists, and a bad 
season has the effects of a bad crop in an agricultural country ; a 
general impoverishment follows. Soit is with a country which 
manufactures for export. If the season is bad, and exported 
goods cannot be sold abroad for twice their value at home, the 
country which lives chiefly on these bargains suffers. 

Low p ofits for the innkeepers of the Alps means narrowed cir- 
cumstances in large parts of Switzerland. Low profits for the 
Lancashire and Birmingham manufacturers mean narrowed cir 
eumstances in this country (England). 

The cause is the same in both cases. 

For many years we have not seen such a cheapness of wheat 
and manufactured goods as we see now, and yet we are suffering 
from acrisis. People say its cause isover-production. But over- 
production is a word utterly devoid of sense, if it does not mean 
that those who are in need of all kinds of produce, have not the 
means of buying them with their low salaries. 

Nobody wou'd dare to aflirm that there is too much furniture in 
the crippled cottages, too many bedsteads and bed-clothes in the 
workingmen’s dwelling, too many lamps burning in the huts, and 
too much cloth on the shoulders of not only those who sleep in 
Trafalgar Square between two newspapers, but even in those 
househo.ds, where a silk hat makes pa:t of the Sunday dress. 

And nobody will dare to affirm that there is too much food in 
the homes of those agricultural laborers who earn ten shilling a 
week, and pay for their meat, nine pence a pound, or of those who 
earn from five to six pence a day in the clothing trade, or in the 
small industsies which swarm in the outskirts of all large cities. 

Over-production, means merely and simply a want of purchas- 
ing power amidst the workers. With their wages they cannot 
buy the goods they themselves have produced. 


The twelve hundred millions of dollars, deposited in 
the savings banks of the country, tell the story of the 
oppression of the workingmen and women. These are 
not the accretions of the rich, but of the working classes, 
and these millions are the surplus, after paying for com- 
fortable homes, and generous food, and good and sufii- 
cient clothing, far better in all respects than fall to the 
lot of the toiling masses in any other land under the sun. 
Are these people objects for commiseration? Could 
these Revenue Reformers be truthful and patriotic, 
instead of endeavoring to array class against class by 
misrepresentations, they would have to say,that the profits 
of the manufacturers have been spent, not in building 
palaces and not in riotous living, but in extending their 
works, in building additional mills and furnaces and 
factories, in establishing new industries, and new home 
markets ; thus equally benefiting artisan and agricultur- 
ist, and bringiag about a prosper ity which is to-day the 
wonder and admiration of the world. 

Let the flood gates of foreign importations be opened ; 
let the cheap labor products of Europe come in general 
competition with high labor products of this country, and 
one result will follow as inevitably as day succeeds night 
—labor must and will be chief sufferer. 

Factory and mill may temporarily close, but they will 
soon reopen, because starving labor must be employed, 
if only for the pittance, which binds so many a foreign 
toiler to a life object, most miserable, and hopeless. 

P. 





A COMPLIMENT FROM HUNGARY. 
IN its current issue, the Ungarischer Metallarbeiter, 
Our esteemed contempor- 
ary, the Iron TRADE REVIEW, of Cleveland, O., has 
just issued a special edition which stands as another 
proof of the superiority of the American technical press 
to ours. The issue before us—both as to contents and 
typographical appearance,—is a model of its kind and 
has never yet been even approximately reached by any 
European publication of this character. 
A Colored Men’s Exposition. 

The colored people of the United States, who are now 
estimated to number 7,000,000, propose to conduct and 
hold an exposition as the result of their inventions, labor 
and productions in this, the 25th year of the emancipa- 
tion of their race from slavery in this country, to illus- 
trate their progress and achievements, and to furnish 
the Government information as to their educationa) and 
and industrial status. Early in the present session a 
large delegation of these people had a hearing before 
the Senate Committee on Education and Labor. They 
asked the Government to aid them in their enterprise 
and to extend a loan to euable them to assure its success. 
Asa result of this appeal the committee has recom- 





mended the passage of a bill providing for a loan of 
$400,000, under restrictions similar to those contained 
in the acts in aid of the Centennial and New Orleans 
expositions. The committee in their report say that 
the exposition is to be conducted by a body corporate, 
composed of representative colored men, known as the 
Colored World’s Fair Association of America, incorpo- 
rated under the laws of the State of Georgia. The city 
of Atlanta has tendered 200 acres of lard and suitable 
buildings, free of rental charges. The exposition is to 
de located at Atlanta, and is designed to be held open 
from November 12, 1888, to February 12, 1889. 

pe adele 


IGNORANCE ABOUT BOILERS. 











The Locom tive. 

The facts which might be brought out by a well-direct- 
ed examination of the persons in charge of steam boilers 
in some sections of the country would be amusing, were 
it not for the fact that a steam boiler in charge of a too 
ignorant person is always an element of great danger. 
Not long since a boiler exploded in one of our cities, 
and as such a thing had not occurred in that vicinity for 
some time, people were somewhat stirred up over the 
matter, and an examination of the engineers and boilers 
was of course in order. The following are some of the 
incidents reported as a result of the examination: 

In one place a pile of ashes about four feet high was 
found banked up against the side of a boiler. The 
engineer was asked why they were there, and he replied 
that ‘‘ the boiler was sweating a little,’ and that he had 
put them there to keep the water from coming out of it. 
The ashes were immediately removed, and four or five 
holes were found in the boiler through which the water 
was oozing. The boiler was under a pressure of sixty 
pounds at the time. Over thirty people were employed 
in the immediate vicinity of the boiler. 

Some ludicrous answers were made by candidates for 
engineers’ licenses. For instance, one candidate when 
asked the dimensions of the boiler he was running 
replied, “two and one-half feet high, one foot in diam- 
eter, and 120 one and one-half inch tubes in it.” It was 
afterward ascertained that the boiler was 48 inches in 
diameter and 11 feet long. No license was given in 
this case. 

Another applicant avered that the boiler he was run- 
ning “was 24 feet high, eight inches in diameter, and 
had a three-foot square grate under it.’’ This boiler 
proved to be about ten feet high and 40 inches in 
diameter. 

In one place where there was a battery of five boilers 
the steam-gauges were found indicating all the way from 
38 .o 100 ponnds, when the pressure on the boilers was 
about 80 pounds. Many other instances of gross igno- 
rance and neglect might be cited, but the above are 
sufficient to show the alarming state of affairs which 
prevails in some places. 

Testing a Cast-Steel Stern Frame. 
London Iron and Steel Trades Journal. 

An interesting sight took place a few days ago at 
Messrs. John Spencer & Sons Newburn Steel Works, 
Newcastle-on-Tyne, viz.:—The testing of a cast-steel 
stern frame. In order to test the soundness of the cast- 
ing, which was in one piece and weighed ten tons,one end 
was raised to an angle of 45 degrees from the vertical ; 
and on being released fell through a distance of 23 feet 
on to hard ground. It was then subjected toa drop 
test of six feet, and afterwards, when suppended by an 
overhead crane, was struck with hammers to ascertain 
from its ring whether it had been injured by the tests. 
The test pieces, which had been previously marked and 
separated from the stern frame, were then treated, and 
gave satisfaction, the results being 15 tons per square 
inch elastic limit, 30 tons maximum strain, with 39 per 
cent, contraction of area, and 24 per cent. elongation in 
alength of 8inches. Test pieces were bent through more 
than 90 degrees, one piece, 1 inch diameter, was bent 
double without breaking, and afterwards wedged open 





LAKE SUPERIOR IRON NOTES. 


Special Correspondence to the Iron Trapk Review. 

FLORENCE, Wis., April 30.—It may be a week or ten 
days yet before the opening of navigation, but a consid- 
erable amount of ore has already been forwarded from 
the mines to the docks, and the daily shipments to the 
docks are rapidly increasing in volume. The ore trains 
now being run are “specials,” but in a few days regular 
trains will be put on and new time cards announced. It 
is expected that the shipping season will open at Esca- 
naba several days sooner than at any of the Lake Supe- 
rior ports. 

The Minnesota Iron Company has applied to have its 
stock listed on the New York Stock Exchange. The 
company has a capital stock of $14,000,000 and owns the 
Minnesota mines, in the Vermilion district, and the 
Duluth & Iron Range Railroad. 

The Chicago & Northwestern Railroad Company will 
at once commence laying rails on its extension to Cham- 
pion, in the Marquette district. 

The Gogebic furnace, at Iron River, Mich., will go 
out of blast in a few weeks. The furnace became finan- 
cially embarrassed some time since and was bonded in a 
considerable sum. It is now said that the bondholders 
will sell the furnace. 

Supt. Sellwood is authority for the statement that the 
Colby mine will ship at least 300,000 tons of ore this 
season. ‘ 

The Cleveland, Lake Superior and Lake Angeline 
mines, in the Marquette district, all have over 100,000 
tons of ore in stock, and have made no reductions in 
their working forces. It is not unlikely that some of 
the mines, in view of the probability that labor is 
cheaper this year than it will be next year, will mine 
more ore than can be sold this year, and carry it over 
until next season. Such a policy does not appear to be 
a bad one. ‘ 

The shortage in the ore output of the Lake Superior 
districts, this season, will probably not reduce the out- 
put of the Vermilion district as compared with last year. 
The Vermilivn output, in fact, is likeiy to show a con- 
siderable increase, although it will not be as large as it 
would be with a better market. Itis estimated that the 
Minnesota lron Company will ship 450,000 tons of ore 
this season, the Chandler mine 50,000 tons, and other 
mines 50,000 tons more. The increase, if these figures 
prove correct, will be about 150,000 tons over last year. 

It is not certain that the branch of the Duluth, South 
Shore & Atlantic Railway to the Gogebic district will 
be completed this year. The branch, which is to be 
fifteen miles long, will first strike Sunday Lake, tapping 
the Brotherton and Sunday Lake mines, and end at a 
station midway between Hurley and Ironwood. 








Tests of Electrical Welding. 

Prof. A. E. Dolbear writes to the American Engineer- 
ing Record as follows: ‘I have had made nearly a hun- 
dred tests of the tensile strength of electrically welded 
bars of iron, steel and other metals. The results were 
of such a character that I can state positively that with 
Thomson’s welding process it is possible to weld both 
wrought iron and steel so that the weld is as strong as 
the same cross-section in another part of the bar, that 
the appearance of the fracture is fibrous for iron and 
generally granular for steel, the strength of this granular 
steel being on some samples as high as 125,000 pounds 
per square inch; that the process is such that the weld- 
ing is homogeneous from necessity. I had a number of 
bars welded by an expert blacksmith, and a number of 
similar ones by the electrical process for comparison, 
with the result that the electrically welded bare were 
much stronger than those welded by the ordinary pro- 
cess. The bars were of various sizes, up to an inch and 
a half for iron and three-fourths of an inch octagon 


steel.’’ 
= 


The Lima-Chicago Oil Line. 
The weight of 75 miles of the 8-inch wrought-iron 


and broken, and then welded together, this being an item | pipe-line which the Standard Oil Company is laying from 


required by Lloyd’s Register. 


We understand that! Lima, Ohio, to Chicago, for the transportation of crude 


since they made their first stern frame in 1883, which | petroleum to the latter city, is 28.35 pounds per foot. If 
was tested in a similar manner, Messrs. Spencer &/| the weight of the other part of the pipe is to be the 


Sons have made a large number. 


—————— 


—E TT 

A wIRE rope half a mile long, six and one-fourth 
inches in circumference, and weighing seven and one- 
half tons, has been manufactured at Gateshead, England. 
There are six strands of nineteen wires each in it, the 
breaking strain of the whole being 175 tons, and that of 


each wire in the rope 120 to the square inch. This 





same the total weight of the entire line will be 15,717 
net tons. The length of pipe required is 210 miles. 
The oil will be forced through the line by one pump, to 
be stationed at Lima. The pump will be of mammoth 
size, and the largest ever used in the oiltrade. Forcing 
oil such a distance with one pump was never before 
attempted. When lines of this kind were first employed 
pumps were stationed every five miles.—[ American 


immense rope is to be used in a colliery in North Wales. | Manufacturer. 
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AMERICAN STOVES AND HARDWARE. 


sisal nde 
H.C. Marston, U.S. Consul at Malaga, Spain. 

The kitchen arrangements in Spain for cooking are of 
the most primitive character, and I have no doubt that 
Adam must have cooked with exactly the same “ hornillo”’ 
that,are used at the present time in Andalusia, which 
I will try to explain, viz.: In all Spanish kitchens there 
is built at one side or end a formation of brick and mortar, 
in the top of which are inserted a series of round holes 
about 9 or 12 inches in diameter, with an opening below 
each, made upon the same principle as a brick-kiln, in 
which only charcoal is used as fuel, the fire being made 
to burn by fanning in front of the lower opening, caus- 
ing a current of air to flow through, as a draught to the 
fire. On my arrival in Spain it was almost impossible 
to realize that, in this age of progress, no improvements 
had been introduced beyond what everyone used here. 

When I mentioned to my friends that I was thinking 
of ordering an American cooking stove, I was tola that 
I would be unable to hire a cook who would be willing 
to remain in service where it was used, besides, none 
would use stove coal, which was necessary, as it caused 
headaches and other injurious effects which Malaga 
cooks would not “ put up” with; however, in October, 
1886, [ ordered one witha full set of stove furuiture, 
and had it shipped via Gibraltar for Malaga. Unfor- 
tunately, on its arrival here, havfng been badly packed, 
it was broken in many places. I, however, found an 
Englishman here who, being a good workman, by max- 
ing some thin iron bands, succeeded in riveting the 
broken pieces together, and it was made serviceable for 
a time, the cost for repairing being almost as much as 
the original price of the stove. I then wrote to New 
York, claiming that the breakage had occurred through 
bad packing, and asking the firm to replace the broken 
plates, this they refused io do, but under compromise 
furnished the necessary pieces at cost price for cast 
iron, and in due season the box arrived in Malaga, but 
the freight and charges on same equaled those originally 
charged upon the stove itself. 

I will now relate my experience in the use of this 
stove, at first my cook looked with perfect disdain upon 
the newcomer and made every objection to its use, but 
it was not more than a month before it was the wonder 
and envy of all the cooks in Malaga, when it became 
necessary to clean the chimney, stove and pipe; we 
ordered our cook not to light the stove the following 
morning but to use the “hornillos,” to this the woman 
protested, saying that she could not now use anything but 
the “Estua Americano,’ even in the heat of the past 
summer nothing could induce our Spanish cook to give 
up, even for a day, the use of this American stove. 

In the course of time the fame of this stove was the 
subject of conversation with all the friends and acquaint- 
ances of our “Cocinera,”’ and in October last two other 
families here ordered one of these stoves, each from the 
same firm that shipped mine. I sent the order myself, 
reminding them of the disastrous plight in which mine 
arrived, instructing them to spare no pains or expense in 
packing ; when they were received in Malaga they were 
in a much worse condition than mine was, being all 
broken to pieces. They had been paid for and there 
was no redress. The stoves are almost worthless, and 
the parties who made the purchase feel that it isa 
“forlorn hope” to attempt to have them delivered in 
good condition in Malaga. Two or three other families 
here have expressed a desire to buy and use these stoves, 
and have been waiting to see the condition in which the 
jast two ordered should arrive, with the results as stated 
above they now decline to order. 

Instead of packing them as these were, put together 
complete for transportation, they ought to be packed 

‘each part separately, viz.: One box containing say 6 top 
plates ; 1 box containing say 6 bottom plates; 2 boxes 
containing say 6 side plates each; 2 boxes containing 
say 6 end plates each ; 1 box containing lids and other 
parts, All well packed with plenty of straw or hay to 
keep them from breaking, and the stoves ought to be 
put together here. No single box with contents ought 
to be so heavy but that three or four men could readily 
handle it, for when boxes are of an unusual weight, 
when carrying them, instead of letting them down easily 
the men simply ‘let go” and drop them, and when they 
contain light castings, such as stoves, they are sure to 
break. 

Again, the greatest drawback in the introduction of 
American manufactures is the fact, as in stoves, a 
plate being broken by any accident the stove becomes 
worthless because there is no way to replace the broken 
part here. The same trouble exists in bringing, for in- 
stance, American petroleum lamps, the wicks, chimneys, 





and other portions being of a peculiar shape or make, 
can not be replaced as they wear out or break, and 
necessarily the article becomes worthless. I know one 
firm here who supplied these houses, offices, warehouses, 
etc., with American lamps four years ago, wich a barrel 
full of extra chimneys, the same having a.] been broken, 
the lamps are thrown aside, for none can be purchased 
here; it is too far to send to the United States for 
chimneys. 

American houses may send illustrated circulars, but 
Spaniards want to see the article itself. An agent can 
readily be selected in almost any location who will 
receive consignments and who, with a full supply of 
everything, where every part can be replaced in case of 
necessity, could introduce any good American cooking 
stove, but they must draw and have ovens that will bake 
well. I know of no better opportunity than this part of 
Spain where this class of stoves could be disposed of 
to advantage, and the firm who first introduces any par- 
ticular make of stoves will control in the future the 
business here, for once satisfied the Spaniard never likes 
to change. 

There is here also a splendid opportunity for the 
introduction of all kinds of American hardware, for our 
manufacturers beat the world, especially in the finish of 
the article. Enoglish-made goods unnecessarily contain 
more than double the quantity of metal, are heavy, 
cumbersome and uncouth in appearance, while ours 
have all the required strength for durability, with the 
additional “finish,” which English make does not 
possess. There is not an American hatchet for sale in 
Malaga, and yet nothing that will take its place. 


Something New in Combustion. 


In a recent issue of the Boston Journal of Commercea 
Mr. A. J. Simmons, of Indianapolis, asserts that he has 
discovered a method of economizing fuel by which the 
use of coal will be made cheaper than natural gas. He 
explains it as follows: 

“I discovered that the atomic movement of flame and 
electricity is the same and that it can be insulated. On 
the other hand, while the atomic movement of mag- 
netism and radiant heat is the same it cannot be in- 
sulated. Faraday was the first to discover the mechan- 
ica) effect on flame. My discovery relates to the 
chemical effect, which is the superoxide of oxygen, 
generally known as ozone. I placed an iron bar in the 
bridge wall of a furnace, and by varying the magnetism 
in the bar found I could distort the flame at will. For 
this purpose in my first experiment I used a dynamo, but 
afterward trying the cell system, obtained effects nearly 
equal to those from the dynamo. Through a process 
known only to myself, ard which I will not patent, the 
flame produces a magnetic prestige which brings duwn 
the oxygen, the life of all fires. When properly fired 
no smoke is emitted, because the same procers exhausts 
the hydrogen, the one great element of smoke.” 

me Sse Cited 
Screw Threads. 

The current number of the Journal of the Kranklin 
Institute contains a very interesting and instructive 
article by John L. Gill, Jr., on “ Screw Threads.” Mr. 
Gill recommends for a standard thread one having the 
resisting side at an angle of 90° to the axis of the bolt, 
the receding side 45°, the top and bottom flat, the widtb 
of the flat part equal to one-half the difference between 
the pitch and the altitude of the thread. While the 
above form of thread is very strong, and excellent for 
many purposes, especially for presses and similar 
machines where great power has to be exerted in one 
direction only, for which the same form was used by the 
writer many years ago, we believe practical considera- 
tions would render its adoption as a standard thread for 
general purposes not only impossible, but positively 
undesirable. The ordinary V thread, having its sides 
at an angle of 60° with each other, is without question a 
weak form of thread, but it has practical advantages 
which make it, or some modifications of it, such as the 
Sellers thread, the most desirable form for ordinary uses 
that has ever been designed.—[The Locomotive. 

= ESSE es 


The Greatest Boiler Explosion on Record. 


Probably the most wholesale and disastrous destruc- 
tion of steam boilers on record occurred at the Fried- 
richshutte, in Rhenish Prussia, Germany, between 12 
and 1 o’clock on the morning of July 25, last year, 


when twenty-two boilers, of over 1,000 square feet of | 


heating surface each, were at one moment blown to 
pieces ; the boiler-house, covering a space of over 15,- 
000 square feet, and adjoining buildings, were utterly 
destroyed, and the only three men in charge killed. 





FIRE STATISTICS FOR 1887. 


ORS aah LN 

The Chronicle, New York, reports 16,394. noteworthy 
fires in the United States during 1887, an increase of 
1,172 over 1886. The value of the property burned was 
$119,209,380, an increase of $14,284,630 over 1886. The 
average loss by each fire was $7,272, against $6,760 in 
1886. About 58 per cent. of the whole loss is estimated 
to have been returned to fire suffers by the insurance 
companies. The remaining 42 per cent. was on unin- 
sured property. 

The fire loss of the year was divided as follows: In 
New England, 10.6 millions; in the Middle States, 31.4 
millions; in the Southern States, 24.6 millions; in the 
Western States, 42.3 millions; in the Pacific States and 
Territories, 10.4 millions. 

In the Middle, Southern and Western States, the fire 
loss was considerably above the normal average; in the 
other sections it was about normal. The Chronicle con- 
cludes that in the older sections of the United States, 
taking one year with another, there is no alarming 
growth in the destruction by tire, but in the South and 
West it is growing up with the country. The first 
quarter of 1887 was less disastrous as regards fires than 
the corresponding period of 1886; after that the losses 
were much heavier, the fire record in November being 
the largest of the year: 

Over $87,000,000 was lost on property where fires 
originated. The rest of the $119,000,000 was lost on 
property burned by exposure. Incendiarism and defect- 
ive flues are reported as the chief causes of fires. 
About 21 per cent. of the fires of known origin are said 
to have been incendiary. A brief examination of the 
principal fire causes as distributed by States shows that 
fires from incendiarism and defective flues were most 
frequect in Ohio and Indiana; from spontaneous com- 
bustion, most numerous in Illinois, New York and 
Massachusetts; from lightning, most frequent in Penn- 
sylvania, Indiana and New York; from miscellaneous 
sparks, most frequent in Illinois and Missouri; from 
friction in machinery, most numerous in Illinois, Massa- 
chusetts and Pennsylvania; from stationary engines and 
boilers, most numerous in New York and Pennsylvania; 
from matches, most frequent in Massachusetts, Illinois 
and Pennsylvania; from explosions of Jamps and lan- 
terns, most frequent in New York, Pennsylvania and 
California; forest and prairie fires in Arkansas, Cali- 
fornia and Illinois, and fires from locomotive sparks, 
most frequent in Ijlinois and Missouri. 

The year 1887 was not a disastrous one in the agricult- 
ural districts, the list of distinctively agricultural risks 
burned being shorter than in 1886. The burning of 
mercantile and manufacturing property was largely in 
excess of the record 1888. The loss of human lives by 
fires was much larger than during any other year in 
which the record has been kept. 

a ee 
A New Method for Producing Steel Pipes. 

Some two or three years ago experiments were made 
in Germany by Herr A. Mannesmann, with the object of 
discovering a new method for manufacturing steel pipes 
and these experiments were so successful that a syndi- 
cate was formed to erect works at Burbach, where the 
method, which is to be employed by the new company 
at the Old Steelworks, in Swansea, Wales, has been in 
operation ever since. The patent rights granted to 
Herr Mannesmann, on the authority of the Berlin Kisen- 
zeitung, were sold to Messrs. Funke and Ebers, of Hagen, 
Germany, and to a large firm in Paris, who proposed to. 
employ the process in the manufacture of copper tubes. . 








An estimate of the importance of the new process may: ' 


be gathered from the fact that the capital of the German, 
syndicate was 1,200,000 marks, or $300,000. By the new: 
method the difficult and expensive process of boring is: 
avoided, the tubes being cast by an adjustable core,. 
which accommodates itself to the contraction of the: 
metal on cooling, and thus prevents cracking. The steel! 
cup obtained in this manner is then rolled in an ordi- 
nary train. The special feature of the core used in the 
casting, we believe, constitutes a patent granted to Herr 
A. Manvesmann, and which is to be worked by Messrs. 
Mannesmann & Co.. at Swansea. 
- —— ea 

For the triple-expansion engines with forced draft 
now being fitted to the vessels of the British Navy, a 
usual piston speed is from 800 to 900 feet per minute. 
Inthe Medea, with vertical engines, to be tried this 
year, 1888, the designed revolutions are 140, with 8 feet 
3 iaches stroke, or a piston speed of 910 feet per minute. 
This speed has not been exceeded in any engines, except 
in those of the torpedo-boat type, which are invariably 
vertical. 
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Blast Furnaces :— 

The two 100-ton furnaces in West Nashville, Tenn., 
went into blast this week. 

The charcoal blast-furnaces, cf the Ashland Iron & 
Steel Company, Ashland, Pa., have been started up. 

One of the largest furnaces at Ensley City, Ala., went 
into blast ou the 8th inst. Work is rapidly going on for 
the others to follow suit. 

The stack of the Thomas Furnace Company, of Niles, 
O., will be blown in about the middle of June, if the state 
of the market warrants it. 

Crafts Furnace, at Greendale, O., has been leased from 
the Columbus & Hocking Valley Coal & Iron Company 
by a new company, known as the Greendale Furnace 
Company. 

Nineteen furnaces, four rolling mills, and steel making, 
are what Birmingham, Ala., will have to show to the 
outside world as accomplished facts before the Autumn 
leaf again becomes sere. 

The Connellsville coke operators have come to an 
agreement to advance the price to one dollar or over on 
June Ist, at which time nearly all existing contracts will 
terminate. At present about 600 carloads are shipped 
daily. The loss on this amount at current prices is said 
to be $5,000. 

A St. Louis press dispatch says: A rumor is current 
that the rich body of iron ore at Iron Mountain and 
Pilot Knob has been exhausted and that the Vulcan 
Steel Works will be removed to Cleveland,O. The ship- 
ments have fallen off from 22,000 tons of ore per month 
to 6,000 tons. Stores in the vicinity have been aban- 
doned and former employes are leaving for other points 
in search of work. 

The Mahoning Valley Iron Co., at Youngstown, O., 
are not going to build a new furnace, but intend remod- 
eling the present one. Ina short time it will be torn 
down and entirely rebuilt, the intention being to make 
it a model furnace, with all the modern improvements. 
The stack will be seventy feet high and sixteen feet 
bosh. When completed it will be in all respects a No. 1 
furnace. The present machinery will be used in the new 
furnace, as it is in good condition and ample to do the 
work. 


Rolling Mills:— 

Wm. Ward, of Niles, O., well known in iron circles, 
has been appointed superintendent of the Hubbard roll- 
ing mills. 

The Illinois Rolling Mill Company was incorporated 
in Chicago on April 20th, with a capital stock of $300,- 
000. Most of the stockholders are Eastern capitalists. 

It is stated thc a rolling mill company is being organ- 
ized at Trinidad, Colo., to manufacture merchant iron. 
The mill is to cost about $80,000 and is to be completed 
in four or tive months. The Lewis Manufacturing 
Company, of Pittsburgh, has the contract for furnishing 
the machinery. Trinidad is situated in the vicinity of 
extensive coal-fields. Screened coal, it is stated, will be 
furnished to works for manufacturing purposes at $1 per 
ton and coke at a proportionate rate. 





Steel Works :— 

The works of the Pennsylvania Steel Company have 
been very busy this week, and all the departments show 
large productions. Both Bessemer mills are in opera- 
tion, and have made more than an average production. 
The frog, switch and signal department received addi- 
tional orders this week, and continues busy bight and 
day.—[Steelton (Pa.) Reporter. 





Machine Shops:— 

The Fisher Manufacturing Company, fancy cottons, 
Fishersville, Mass., will build an addition to their mill 
100x165 feet. 

The Western Electric Company will build a factory to 
cost $200,000, at the corner of Greenwich and Thames 
streets, New York. 

The buildings of the Leechburg (Pa.) Foundry & 
Machine Company were recently destroyed by fire, 
resulting from the buildings becoming filled with gas. 
The company had just put up two new buildings. 

The Humphrey Manufacturing Company, Towanda, 
Pa., will, owing to large increase in business, build a 
foundry and machine shop. They build saw and grist 


| Fires in Iron Works:— 


etc., and deal in engines, boilers, pipe and fittings and 
other supplies. 


Foundries :— 

The pipe line which the Standard Oil Company is 
laying from Lima, Ohio, to Chicago, will be 208 miles 
long and 8 inches in diameter. Contracts were placed 
in Pittsburgh for 115 miles—75 with the Pennsylvania 
Tube Company, and 40 with the National Tube Works 
Company. The remainder was placed with the Ameri- 
can Tube Company, of Middletown, the Oil City Tube 
Company, of Oil City, and the Reading Iron Company: 
—[ American Manufacturer. 


The Eagle Foundry on Pearl street, at Cleveland, O., 
was damaged to the extent of $1,500 by fire, April 23. 
At Beaver Falls, Pa., April 23, the stock-house of the 
Beaver Falls Steel Works was burned. Loss, $1,500; 
insurance, $500. 

A fire occurred on April 22, in the Worcester (Mass.) 
Steel Works, that did damage variously estimated at 
from $19,000 to $25,000, fully insured. 

The mower and reaper works of William Anson Wood, 
at Youngstown, Ohio, was recently destroyed by fire 
which originated from natural gas used in the foundry. 
Near Reading, Pa., April 21, the large barn and ad- 
joining building of the Mount Penn lron Works were 
destroyed by fire. The furnace and mansion house were 
saved with great difficulty. The loss is estimated at 
$3,500. 


Hardware:— 

Work on the nail factory of the Southern Nail Com- 
pany, of Decatur, Ala., will begin at once. They will 
manufacture horse-shoe nails. 

The Bellaire Nail Works, of Bellaire, O., recently 
placed in the blacksmith department of their works a 
new steam hammer weighing 1,500 pounds. 


ooo 








Chicago’s Demands for Iron and Steel. 

A number of projects are contemplated this year in 
Chicago which will require a great deal of iron and 
steel. Among them are the cabling of the West Side sys- 
tem of street railways, the construction of one elevated 
railway, and perhaps two others, and the building of a 
number of viaducts over steam railways for the safe pas- 
sage of pedestrians and vehicles. The improved sys- 
tems of cabling street railways which are now in use, 
require a large amount of iron and steel to secure the 
needed stability and rigidity. Stationary engines of 
large size also have to be provided for motive power, 
which will give work to engine builders. It is proposed 
to do away with horses on many of the feeders to the 
cable lines as coon as a satisfuctory motor can be found, 
which may be either electric, steam or compressed air, 
and a further consumption of iron and steel is possible 
in this direction. ‘Ihe elevated railways will likewise 
need an extensive equipment of rolling stock. Some of 
the viaducts to be built are of great length, and will be 
the object of keen competition among bridge builders. 
The present seems to be a very good time for such under- 
takings, not only in Chicago, but elsewhere, as prices of 
iron and steel are low, and engineering estsblishments 
are not likely to be driven with work as much as they 
have been for the past two years.—[Iron Age. 


<cuntnieatinisc aan 2 ae 
Boiler Defects. 
The Locomotive. , 

The disadvantages under which many good boilers are 
compelled to labor is well illustrated by the following 
report of one of our inspectors on a boiler proposed for | 
insurance : 

““{ found the boiler well constructed, of good material 
and- well stayed and braced. It was fairly clean inside 
and free from defects, but some of the attachments [| 
found in a dangerous condition. The stem of the safety- | 
valve was bent out of shape so I could pot move it or 
release the valve from its seat until I stripped the con- 
nection off and straightened out the stem. The three | 
gauge-cocks were completely stopped up. The plugs in | 
them were corroded fast in their seats. ‘he engineer | 
said he had not used them for alongtime. I took them 
all out of the boiler and destroyed them, and recom- 
mended new ones with larger openings. The waste- | 
cocks of this glass water-gauge (the only water indicator | 
left them), was stopped up and fast, this I disconnected, | 
and recommended the owner, who was present, to have it | 
put in working order before starting the boiler again, 
which he promised to do, and seemed pleased to have the 
defects pointed out that he might remedy them before 











mill machinery, lath mills, pulleys, kangers, couplings, 


; an accident oceurred.”’ 





THE INVENTOR OF DYNAMITE DEAD. 


oe 


New York Sun. 

The world has lost one of its greatest experimental 
chemists by the death of Alfred Nobel, the inventor of 
dynamite, and the man who made the wide use of nitro- 
glycerine practicable. The new explosive that Somprero 
discovered in Paris foity-one years ago, by treating 
glycerine with sulphuric and nitric acid, was never prac- 
tically applied until after years of experimenting. 
Nobel succeeded in producing nitro-glycerine in a form 
that admitted of comparatively safe handling. 

The knowledge of which Nobel’s long investigatior s 
were the fruit, was not obtained without the sacrifice of 
some human lives. Among the victims of the terrible 
explosive he perfected was one of his brothers. Nobel 
was a Swede, and in the quarries of that country he first 
demonstrated the efficacy of nitro-glycerine in its 
improved form. It was not long, however, before the 
use of nitro-glycerine for blasting was superseded by 
Nobel’s latter discovery of dynamite, which is now gen- 
erally regarded as the safest as well as one of the most 
powerful of explosives. 

Few families of the present day have made so remark- 
able a record as that of the Nobel’s. The father, who 
was in humble circumstances,won a comfortable fortune 
at one stroke by a torpedo which he sold to the Russian 
Government. The brothers Ludwig and Albert created 
the present great petroleum industry of, Baku. They 
substituted pipe lines for ox wagons for the delivery of 
oil at the refineries; doubled the yield of oil by 
improved methods of boring; invented the system of 
carrying petroleum in bulk in cistern steamers, which 
they found far more economical than the transport of 
oilin barrels, and developed methods for the cheap 
transportation of their product far and wide in Europe. 
While their brother Alfred became a great manufact- 
urer of explosives, they have for years produced more 
refined petroleum than all the other European oil com- 
panies combined. A cable dispatch the other day 
reported that the project of piping petroleum from the 
Caspian to the Black Sea, which originated with the 
Nobel brothers, is about to be carried out. 








The Real Inventor of the High Pressure Steam 
Engine. 
American Inventor. 

“ A movement has been set on foot for raising a monu- 
ment to Uliver Evans, the inventor of the high pressure 
steam engine. Evans received from the State of Mary- 
land, one hundred years ago, a patent on his device. It 
is now proposed that, as the truth of history must place 
his name on the list of inventors in his special depart- 
ment a long way above the names of Watt and Stephen- 
son, and must accord to America the credit of having 
produced the author of the world’s greatest revolution 
in practical mechanics, the capital of the nation -would 
be a proper place for any sculpture in his honor.” 

The foregoing, which has been making the rounds of 
the press, contains such serious misstatements that we 
are constrained, for the sake of “the truth of history,” 
to call attention to them. James Watt, in England 
constructed the first high pressure steam engine, and 
Oliver Evans, in America, at a later period, so altered 
Watt’s plans as to apply the steam engine to propelling 
carriages, etc. The true state of the case is, therefore, 
that Evans has been reaping the credit for that which 
was accomplished by Watt. 





a a 
Furnacemen With Defective Sight. 
It has been discovered that a large percentage of the 
men employed as heaters in the iron mills of Pittsburgh 
are more or less troubled with defective sight. The 
nature of their work compels them to gaze into the 
dazzling light of metal at white heat. The men inter- 
viewed had worked in the iron mills for periods ranging 
from three to twenty years. They are unable to dis- 
tinguish small objects at any considerable distance. 
One was entirely unable to read the print in any news- 
paper. Another pointed out a clock with a dial a foot 
in diameter and said he could not see the hands ten feet 
away. With one the trouble was permanent and un- 
varying, while another’s eyes were restored to their 
normal condition if he stopped work for a month. The 
men say that the degree of proficiency can be acquired 
in less than three months and that since the employment 
of natural gas in the furnaces the difficulty has become 
_much greater and the effect upon the eye more pro- 
nounced. 
. ate 
THE mineral production of Canada in 1887, was esti 
| mated to have a spot value of nearly $13,000,000, 
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J. ROBINSON & CO., 


MANUFACTURERS OF 


Self Contained Vertical Engines 


FROM 2 TO 10 


HORSE POWER. 





All kinds of Heavy and Light Brass Castings. 





Send for Price List and Circulars to 


=. J> 


05-ly 


FOBIITSOW g& SO.. 
BATTLE CREEK, MICH. 





CLEVELAND BUSINESS DIRECTORY. 





Bolt and Nut Works. 


rW\HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, Coach 
Screws. z a 15 





BUSINSES DIRECTORY. 





Manafield, O 
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M ANSFIELD STEAM BOILER WORKS, 
Man’frs of Steam Boilers, Oil ani Water 
anks. and all kinds of Sheet Iron Work. 03 





Boiler Makers. 


GMITH & TEACHOUT—(Established 1857.) 
KK \) Boilers, ‘, Tanks, Stills, ete. 644 Broadway. 





Niles, O. 





WEEVES BROS., Manufacturers of Bo Boiler, 


Tank and Sheet [ron Work, etc. 





Bridge and Boiler Builders. 


BUKEYE “BRIDGE AND BOILER 
> ORKS, mfrs. of Arch and Truss Bridges, 
Boiler Tanks and Oil Stills. Bet. Wasson St., 
and Case Ave. 











Belting, &c. 


DARKIN & BOSWORTH. Agents for Shultz 
& Raw Hide ) Belting. 9& ii South Water street. 








MORTON 


smallest work, wit 
Send 


Jals9 ROMEO, 





MANUFACTURING CO. 


MANUFACTURERS OF 


Morton’s Lightning Keyway Cutters & Key Makers 


MADE IN SIX SIZES, 


Cutting Keyways and making Keys from 24 inches long down to the 
accuracy and rapidity. 


for circulars and description. 


MICH. 





Carrisge Bolts. 


WHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philedella 
Carriage and Tire Bolts. 











Coal, Iron and Ore. 
“ANDREWS. HITCHCOCK & CO.. Briar Hill 
Coal and Pig Iron. 101St.Clair St. 81 
ABCOCK, MORRIS & CO., —COAL.— 
Grand Arcade Building, Cleveland. 0. 5 
ICKANDS, MATHER &CO., Iron Ore and 
Pig Iron, Cor. Bank aud Superior § Sts. 61. 
ANGER, A. T.. wholesale Scrap Iron. ‘Nos. 
an 175 & 177 Merwin Street. 











CONDIT, FULLER & CO., 


ExIG 


& BAR IRON. 
#2 WATER STREET, } CLEVELAND, O. 


{ WAREHOUSE: 
81 to 95 River St., cor. Main. 





CLEVELAND ROLLING MILL CoO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 


and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE 4"° PIG IRON. 


101 St. Clair St., Rooms 20 to 22. 
CLEVELARD, O 


Tuttle, Oglebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic we Menominee 
Districts. 


CLEVELAND, O. « 


WILLIAM F. JARVIS & CO., |; 


(Successors to Cuas. Himrop & Co.) 
DETROIT, MICH., 


Pigs Iron. 


Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sales A jonte for State of Michigan Tennessee 
al I. & R.R. Co.’s brands, viz.: 


ecole Pittsburgh, Sewanee, 
Alice and Eusley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 
Brier Hill Scotch, Tod, Grace, 
and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 


E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron 


AND METALS. 
CLEVELAND, OHIO, 











Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, O. 


H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURCH. PA. 


Saml. L. Mather, Fred. A. M » 
Prest. & Treas. Sect ty. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 


from their own mines near Marquette, Lake 
Superior. 
Rooms 4 & 5 Mercantile Bank Building, 


0 CLEVELAND. oO. 


L. M. PITKIN, F.L.CHA M BERIN 
Pres’t and Treas. Sec’y. 


Yariety Iron Works Comp’yv 
BOILER MAKERS, 


Machinists and Founders. 
Shafts, Pulleys and Hangers 
a Specialty. 


61to73 Scranton Ave. 81 Cleveland, O 


FOUNDRY COKE. 
72-hour Connellsville Coke. 
Ww. J. RAINEY. 


Mercantile Bank Bidg., Cleveland 
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Pittsburgh & Wheeling Coal Co., 
| Miners and Shippers of 
| OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 2,000 tons daily. 


Office, 29 Mercantile Bank Building, 


Lake Shipping Point, Lorain, Ohio. 





1 BH. OUTHWAITE. W. G. POLLOOE. 


). H. OUTHWAITE & CO., 


Exclusive attention given to 
Lake Superior and Menominee Range 


Iron Ore. 


CLEVELAND, OHIO, ~ 


} 
| CLEVELAND, O. 
| 
| 
| 


ELEGTROTYPE 


| Fe 
| 


- 


R29 SHERI EE, 





File Works, 


"NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, equal to the best 
English file. Old files re-cut. All kinds of Job 
Grinding. Office ana Works, 38 aie «| and 
33 Winter street 














Foundries 


FOWLER & CO.. Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 


AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. , 


FITZSIMONS WM. & SON. Rolling Mill and 
Machinerv castings. Rolls a specialty. 
Nos. 4°6 to 432 Broadway. 64 




















Foundry Facings. | 


LEVELAND FACING MILLS, Foundry | 
/ Supplies, Cor. Scranton & Carter Sts. 21 











Hardware and Iron, | 
BANGHAM, WM. & CO., Hardware, Iron, | 
Nails and Metals. 148 and 150 Water St. 

LEVELAND ROLLING MILL CO., manu- 


facturers of Steel and Iron Wire and Steel 
Tire. 34 CO 


Hk EBERHARD MF’G CO. manfrs of Car- | 
. Tiage, Wagon and Saddlery Hardware. 




















Hardwood Lumber. 


NV “ARTIN & BARRISS, dealers ia all kinds of 
AVA Hardwood Li Luiober. 130 Central Way. 51 














Lumber. 








Rochester, N. Y. 








W fra -WORKING MACHINERY. Gand 
. 8. Graham & Co. 


for Catalogue. 





+ LEARN: WILLIAM, manufr. of Waskin. 


’ Tools, Lathes, 
Dressing Machines. 10 Brown’s 


Planers, and Pat. Gear 








Struthers, O. 





GIES BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron. and Superior Quality Shingle-Bands. 61 








Epiration Repistirt 


MANUFACTURERS’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums, 


time of oe, etc., will be 
receipt of 


REVIEW, price $3.00 per year. 
Address, 


sent post-paid on 
1.00. Or we will give one asa 
um with each new subscription to the [Ron 


remi- 
RADE 


Gleveland Printing and Publishing Go. 
Cleveland, Ohio. 















=-— 


* Canton Well Driller Co. ¥ 


CANTON, O.U.S.A. 


WELL DRILLING 
3% {MACHINES 


~ WAITE FOR. CATALOGUE. 








OODsS, JENKS & CO., manufacturers and 
dealers in Lumber, Lath, etc., 5 Carter 

street. CEL 4 
ISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dressed 
lumber, timber, lath. shingles, etc. 47 Central 

Way. 82 
OTTER, BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. ba 

and planing mill, 7 & 10 Carter St. 














Machine Shops. 


ORD, GEO. A., Metal Pattern Maker, small 
“machinery repaired. 15% Frankfort St. 














Steel Stamps and Stencils. 
JFLEHARTY, J. H. & Co., Rubber Stamps, 
Seals, Stencils. _ 92 Seneca street. 54 


~ BUSINESS DIRECTORY. 

















New “PRINCESS”’ Tricycle. 
J. A. Weston &‘Co., Mfrs. 


34 LOCK ST. - : 


SYRACUSE N. Y. 


Catalogues & Discounts to the trade. 






Also Manufact- 
urers of 
—PATENT— 


Steel Wheels 


tor the trade. 





Akron. Oo. 


M ONEIL. J.C. >team Boilers, Heavy 
Sheet [ron W a ‘ke. Repairing promptly 

executed. 

FYNAPLIN RICE & CO., manuf’rs. of Stoves 

and Hollow Ware, dealers in Tinners’ Stoss. 





etc. 
XXYEBST“R, CAMP & LANE MACHINE 

CO., Founders and Machivists, 12 Main 
street. 84 





Alliance, O. 


HAPMAN GQ. L.. builder of Engines and 
/ Machines _ _Also Jobbing and Repairing. _ 








Columbus. 0. 


VITY BOILER WORKS, manf’s of Stationary, 
C Portable, and Locomotive Steam Boilers. 
All work warramed. Borger Bros. & Co. 12 


Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft- 
ing, Engines, Imperial job printing bres 





ete. = eae = 





Hinckley, O 
SHAM, W.S. “Tin cans of every description 
Large job lots special prices. Correspondence 
solicited. 81 





Meadville, Pa. 











Con & CO. general jobbers in Castings of 
all kinds. 43 





VULCAN 


IRON WORKS. 


THOS. MANNING, JR. & CO., 


MANUF ACTORRES OF 


STEAM ENGINES, 


Air Compressors, Pneumatic Hoists, and 


General Machinery. 


100 to 110 Merwin St., 
53-ly 


CLEVELAND, 0. 





The Daisy Patent Natural Gas Burner 


For all kinds of Stoves. Furnaces, and Open Gra 
Will produce more heat than any other burners 


ever made. 


Harmon, Cibbs & Co., - 


Manufactured by 
Corry, Pa. 

















Pee Se ea 
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Orrioz or Lron TRADE REVIEW. 
CLEVELAND. O., WEDNESDAY EVENING, May 2, 1888. 
lron Ore. 


The market is as unsetttled as ever, and although sales 
have been made and prices quoted, the sales as com- 
pared with the probable output are as insignificant as 
the quotations are unstable. Asa matter of fact, the 
ore disposed of was sold in special lots and for special 
purposes, and the market is not made as yet. The Re- 
public price of $6 may hold, but some consumers doubt 
whether that quotation can be maintained. Still, the 
fact that the ore is well known and has an old estab- 
lished reputation, may keep it from further depreciation. 
No quantities are given of $6 sales, while it is reported 
that a big chunk of Vermilion ore has been dumped at 
$5.75. Authentic information on this head is refused 
by the parties in a position to know the facts. Besse- 
mer hematites will bring about $5.25, and that figure 
would mean a larger profit to the producer than last 
year’s high figure. Non-Bessemer hematites will not be 
in the market until the Bessemer is disposed of—which 
will not be a long while hence. At all events, the fur- 
nace interests are actively in the market, but as a rule 
are afraid to buy—at least in anything near decent 
quantities. The large buyers are holding out for lower 
quotations, which they hope to be able tosecure. The 
vesselmen have taken no important steps since the 
charters reported a week ago and some of them, recog- 
nizing the upward tendency of the market, declise tu 
make low season charters, and will prefer to take their 
chances at cargoes, in the expectation that the market 
will favor them. It is well known, on the other hand, 
that the fleet will make one trip less this year than fast, 
which means a falling off in the ore to be carried of 
from 5 to 8 per cent., or from 200,000 to 300,000 tons. 
Ore dealers are reticent, and buyers are still attempting 
to secure ore at “rates to be established,” meeting, how- 
ever, with little or no success. In the absence of reli- 
able prices, based upon regular, bona fide sales, we 
quote no market beyond the figures above mentioned. 


Pig Iron. 


A sale of 500 tons of a high grade of iron is reported, 
the loss being just $3 a ton to the furnace. Sooner or 
later the same thing would have resulted from the depre- 
ciation in ore, and the firm in question saw no good rea- 
son for hoarding its high-priced ore. With the prus- 
pective, moderate prices of new ore, with $1 coke, and 
with freight and labor cheapened, furnaces can proba- 
bly get out whole, but there is absolutely no inducement 
for running, in the absence of either a demand, or a 
profit on the investment. It is untrue—as is claimed by 
some optimists—that there has been such a readjustment 
of prices and materials as will justify the furnacemen in 
entering into contracts for long future delivery. Until 
July 1, the furnaces will continue to make iron at a dead 
loss of from $1 to $3 a ton. As long as the constancy of 
the opening prices of ore are in doubt, the price of iron 
is in doubt, while the only thing the furnacemen are 
sure of, is certain losses in proportion to their output 
—the bigger the output the heavier the loss. This can 
hardly be called a satisfactory condition of affairs. It 
is predicted that iron is still going lower, and the pre- 
diction is based upon the following schedule of prices, 
said to cover the cost of production with “cheap” ore: 


Sixty per cent. ore, deliv eoed at Mahoning | V Valley 





stacks, (per ton n of hechameda eeeusntaiaarasessas ... $10.50 
Coke, 2,300 ths .. scinlibdinapanndalien vaeamas:caaieeaiiiacaas* ae 
Pat Ae ieee INR TRANS 1.50 
SE RES le RE ERS REELED a RIE 35 
PE RRR RE RS LEE IT IS 75 
$16.00 


Furnaces continue to report lack of employment, and 
orders are few. We quote, f. o. b. Cleveland, four 





months : 
CHARCOAL PIG IRON. 
Lake Superior Charcoal all numbers... soeoseceeeseeesal DO@24 00 
BITUMINOUS AND COKE IRON. 
WW 0. 1 ROMANO. sicuskscsabbinanss Setasssonseconcnoseacasssoninedinanssii $17 85@18 35 | 
No. 1 foundry, all lake ores,.. we 1785@18 35 
No. 2 same +» 1685@17 35 
No.1 foundry, lake ores, with cinder 1 mixture (PRE ER 17 35@17 85 
No. 2 sam eae scocscccccees 16 35Q@16 85 | 
No.1 aie, native aA NNR IR ORE 17 50@18 50 
A et LSA REE LL IE Ie 16 50@'7 50 
No. RO TED, BOE GRUE, 205s, savibonneenedtavabecmnedlanends 16 35@17 35 


No. 1 gray forge. neutral.. .. 15 35@16 25 





for galvanized sheets, little business is going. Prices are 
very weak and sales small in volume. 
Scrap Iron. 

If any business in this line has been done during the 
week, the transactions have been kept particularly quiet. 
There appears to be no demand at this time for scrap 
iron. 

Hardware. 

The Spring trade here opened with a boom, and the 
jobbers report a rushing trade in steel goods and build- 
ing hardware. Metals are disturbed and quotations are 
liable to break at any moment. 

LOUISVILLE PIG IRON MARKET. 
Reported for the Iron Traps Review by Geo. H. Hull & Co. 

There has been very little buying during the last week. 
Consumers of iron are inclined to believe that iron may 
be bought next month a shade cheaper, while on the 
other hand furnaces feel they are selling as low as possi- 
ble, and in some cases at a loss and don’t show a dispo- 
sition to meet prices lower than those current the last 
two weeks. The demand for old materials has fallen off 
and prices for old wheels have been shaded considerably. 
We quote (April 30) : 

Pig I[ron.—Southern Coke, No. 1, Froude. $18 25@$19 25, 
Southern Goke, No. 2, Foundry. $17 25 ® $18 25; pouthars 
Soke, No. 2%, Foundry, $16 @ $17 75; Hanging Rock Coke, No. 

Foundry, $18 75@$19 75; Hanging Yeareoat, No. 1, 
Foundry $22 5@$23 75; Southern Charcoal. No. Foandr, 

9 25@21 75; Silver Grey, different preset. oe 730816 75; South: 
ern Coke, No. 1, Mill Neutral. $15 75@$16 75, Southern Coke, No. 

Mill. Neutral, $15 250310 23; Southern Coke, No. 1, Mill, Cold 


Short. 615 25@$16 25; Southern Charcoal, No.1 1, $0000 00 
White and Mottled, different grades, $14 75) ‘atin 733 Southern Car 
(@$22 75; Southern Car Wheel, 


Wheel, Standard Brands, $21 75 
$21 75; Hanging Rock. Cold Blast, ¢23 75 


other brands, $19 75@ 
@$24 75: Hanging Rock, Warm Blast, $19 75@$20 25. 


DETROIT PIG IRON MARKET. 

Reported for the Iron Trapg Review by William F. Jarvis & Co. 

The situation here remains practically unchanged, 
except that prices of coke irons are a trifle lower. Most 
orders received are for carloads or 50-ton lots and in 
almost every instance the buyer wants very prompt deliv- 
ery. There are some brands of coke irons that are being 
offered in this market at from 50 to 75 cents below 
the regular quotations, but very few sales have been 
made as the brands offered were not well known in this 
vicinity. Manufacturers are beginning to inquire if 
there is any bottom to the market and think if there is, 
it will surely be reached soon. The only hope seems to 
be that some of the furnaces that are the less favorably 
located will go out of blast and thus restrict the produc- 
tion. For the present we quote as follows (April 30): 


Lake Superior Charcoal, all Nos. $20 50@$21 50; Lake Superior 
Coke, all ore, $19 75@$20 25; Lake Superior coke, cinder mixed. 
$i8 75@$19 25; Standard Ohio Blackband, $19 75@$20 2); South- 
ern No. 2,$18 25@819 75; Southern Silvery, $18 00@$18 50; Jack- 
son County (Ohio) Silvery #1950@2000; American old iron 
rails, $23 00@$25 00; Old Wheels $20 75@ $21 00. 


CINCINNATI PG IRON MARKET. 
Reported for the lron Trapgz Review by Rogers, Brown & Co. 

The demand the past week has been very fair in vol- 
ume, but prices have steadily declined, and there is a 
general belief on the part of consumers that further 
declines will be realized. The margins to the furnaces 
are so slender that they would gladly “ blow out,’ were 
it not for the fact their retirement would losethem their 
position in the trade. Stocks in the hands of the fur- 
naces are very light, generally, and certain brands of 
carwheel irons, and No. 2 Southern coke irons, cannot be 
supplied on fresh orders for a month or more. We 
revise our quotations, which are to-day cash, f. o. b. 
Cincinnati (April 28): 

Hort Buast Founpry [ron.—Ohio and Southern Coke, No. 1, 
$17 50@$18 60; Ohio Southern Coke, No. 2, $16 50@$17 00; Ohio 
southern Coke, No. 3, $16 0U@$16 5v ; Ohio Soft Stonecoal. No. 1. 
$17 50@818 00; Ohio Soft Stonecoa] No. 2, $1650@$17 00; Ma- 
honing and phenango Valley No.1, $17 W@E818 00. CHARCOAL 
Iron.—Hanging Kock Charcoal No. i, $ $20 50@822 00; Hanging 
Rock Charcoal No. 2, $19 0! @§$21 00; Tennessee and Alabama 
Oharepal No. 1, $18 50@$19 50; Tennessee and Alabama Char- 
coal No. 2, $17 50@$18 50. Fores—Strong Neutral Coke, $14 5u@ 
$15 00; Mottled, $13 50@$14 00 ; Cold Short, $14 Oey 50. Car 
WHEEL AND MALLEABLE—Southern Car Wheel, $20 50@23 (0; 


Hanging Rock Cold Blast, $2250@$2500; Lake Superior 
Malleable. $21 60@$22 00. 


CHICAGO PIG IRON MARKET. 


Reported for the Iron Trapg Review by Rogers, Brown & Co., 
Ww. W V. Backman, Resident Agent. 


The pig iron business at this point appears more dull 
and depressed than at any period during the last several 
months. This is due mainly to the depression existing 
in the trades which are its consumers. The consump- 


' tion in the leading foundries have fallen off about one- 


0.1 American Scotch (Biack Bad) -cscseeeesrnneeren 18 35@18 85 | 


0. 2 American Scotch . 1735@1785 


Manufactured Iron. 
The dullness noted elsewhere also prevails in this 


half. On the other hand, competition among sellers is 
very strong, so that those two influences unite in produc- 
ing a demoralization in prices which makes it difficult to 
say what market figuresare. Under these circumstances 
we will not alter prices this week. 


ST. LOUIS PIG IRON MARKET. 


| Reported for the Iron Trape Revisew by Rogers, Brown & Co. 


There has been a fair amount of business transacted 
during the week, but on a lower basis of prices. The 


market, and with the exception of the steady demand call is chiefly for foundry grades, which are in abundant 





supply, with the possible exception of Southern No. 2 
foundry iron. Charcoal iron is in liberal supply,and as a 
consequence the difference in price between it and coke 
iron is not as much as usual. The tone of the market is 
not strong, but that there is a bottom somewhere is shown 
by the fact that several very low but large offers have 
been refused by sellers. We quote below on the cash 
basis (A pril 28): 


Charcoal fox, dry Irons.—Missouri, $18 00@18 50; Southern. 
$18 Tee ¥ 0. Coal and Coke Irons.—Southern, $17 50 @ 
18 00; his Softeners, $19 00@21 50. Mill Irons— Southern, 
$15 00@ 100. Car Wheel & Malleable Irons—Southern, $19 00 
@23 00; Lake Superior. $22 00@24 00; Connellsville Coke, East St. 
Louis, $4 65; Connelisville Coke, St. Louis, $4 80. 


de 





Higher Freights for Bilbao Ore. 
London Iron and Steel Trades Journal. 

The rise in the rate of freight for iron ore from Bil- 
bao which has commenced, seems likely to continue. 
In the dead of winter steamers were confined to a few 
trades—the ore trade being one. But there were not 
many employed compared to what there were a year ago, 
and thus the quantity of ore sent from Bilbao so far this 
year is less than it wasin the same time last year. 
The Black Sea trade is now open, and takes off a lot of 
tonnage, and the opening of the Baltic will take more, 
so that steamers will be scarcer than they have been, 
and the rise in the rates of freight for iron ore should 
goon. That increased freight will have an effect on 
the price of hematite pig iron, and it will therefore have 
a tendency to benefit the Cleveland crude iron trade, so 
that both the ship owner and the iron miner in this 
country may be pleased at the prospect. 








A Trench Digging Machine. 

A Minneapolis (Minn.) man has invented a machine 
for digging trenches and sewer and gas mains. The 
apparatus is fifty feet long, but can be made longer. On 
the front of the machine a four-horse power engine runs 
two knives, which do the digging. In the rear another 
engine, which furnishes the power for the apparatus, 
carries the dirt to that part of the machine and drops it 
into the portion of the trench in which the pipe mean- 
while has been laid. The trench may be of any reason- 
able width. Six men attend the monster. It has been 
claimed that 1,200 yards of pipe can be laid in a day by 
this machine. 


FIFTEEN great American inventions of worldwide 
adoption are: 1, the cotton gin; 2, the planing ma- 
chine; 3, the grass mower and reaper; 4, the rotary 
printing press; 5, navigation by steam; 6, the hot air 
engine; 7, the sewing machine; 8, the India-rubber 
industry ; 9, the machine manufacture of horseshoes; 
10, the sand blast for carving; 11, the gauge lathe; 12, 
the grain elevator; 13, artificial ice making on a large 
scale; 14, the electric magnet and its practical applica- 
tion; 15, the telephone. 

A CORRESPONDENT of the American Engineer claims 
that aluminum has no properties that will make it replace 
iron. It probably will never be made from clay. Its 
strength is equal (weight for weight) to steel of high 
quality, but not as you state, three times as strong. Its 
specific gravity (pure metal) is 256 (water being the 
unit). It is used in ornamental work, but its principal 
uses in this country is in its alloys, which have great 
strength and many other admirable qualities. 


SEE cee 





THE longest tunnel in the world is the one at Schem- 
nitz, Hungary. It has a length of 10.27 miles—1 mile 
longer than the St. Gothard, and 2} miles more than the 
Mont Cenis tunnel. When the contract was made, in 
1872, the work was let at about $35 a yard, but for sume 
years before its finish, a little while ago, the cost was 
about $110 a yard. 
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LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 
Reported expressly for this paper by H. 
(late Ex. U. 8S. Patent Office), 
Blackstone Building, Cleveland, O. 
BEARING DATE APRIL 24, 1888, 


T. Fisher. 
Patent Attorney, 34 


Casting curved ping g core-arbor for, P. Rieth, Chicago, Ill. 

Casting metal, Stover, Freeport, 

Furnace tor heating soldering coppers, E. “Holm, C hicago, III. 

Nut-making machine, F. Bruser, Pittsourgh, Pa 

Ore-roasting furnace, J. B. Lovell, Austin, Nevada. 

Ores and materials containing su!phur for the extraction of 
metals and other constituents, treatment, R. and C. Oxland, 
Plymouth, County of Devon, England. 

on and metallurgical products, treating, E. H. Russell, Park 
City, Utah Ter. 

Planer attachment for cutting internal gear, G. F. Hutchins, 
Worcester. Mass. 

Rolling sheet metal, F. H. Wright, Lake View, III. 

Tool, cembination, G. W. Ribble, Harrisonburg, Va. 

Tube-expander, C. H. Robinson, St. Paul, Minn. 

Tubes, straightening, L. L. Burdon, Providence, R. I. 
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$60) ‘AMERICAN GIANT DYNAMO, | ‘$60 Iron Clad Paint CO. iron ciad Paint Ce., 


Electro-Plating and Electrotyping Machines 
INPFALL SIZES, 
FROM eee UPWARDS. 
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© NICKEL 
PLATING 


_ J 4a ae Polishing 
ee Materials, 
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ZUCKER & LEVETT CHEMICAL Co., 


ESTABLISHED 1863, INCOKPORATED 188:. 


SOLE MANUFACTURERS & PATENTEES, 
Works: 538 to564 W. Sixteenth St. Office: 36 to 40 Eleventh Ave.,New York, U.S, A. 





Cleveland Foundry. 
CGastinases 


For Machinery and Rolling Millr 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 
STREET RAILROAD TURNOD'. 


NF ivte srt. | Bowler & Co 








OLE. Ae WHEEL & FOUNDRY WORKS. 
aa woes MAHER & BRAYTON, Proprietors, 


Manufacturers of 
Car, Engine, Truck and 
Tender Wheels. 
RAILROAD, ROLLING MILL 


and Machinery Castings. 


and Turnouts. 


Chilled-Faced Railroad Frogs. 


S Office: 20 Carter Street, 
= Works: Cor. Carter and Collins Streets. 
F Cleveland, Ohlo. 32 








Punch and Die Grinder. 


This machine 1s used for grinding punches and dies 
such as are used in making bolts, rivets. screws and a 
large variety of square or circular pieces requiring one or 
more finished faces. 


It works equally well on hard steel, chilled iron or softer 
metals. It can be arranged to grind convex. concave or 
flat surfaces. Work can be ground to any desired thick- 
ness, or several pieces ground to the same thickness. 


Write for circular. 


Springfield Glue & Emery Wheel Co. 


SPRINCFIELD, MASS. 








Sharon Boiler Works, 


(Limited) 


SHARON. PA. 










































Factory 75 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, And set the muine 
article, and save ility of 
3 suit for using an cle 
CLEVELAND, OHIO =, tae 
issued t0 Wm 


eS and now owned by 
this Company 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED Mao Dry 
and Ground in 0 


‘ell u 
the Railroade. ” a3 


icin Mis tetas tide, bnew 





STAR OIL BURNER 


EXCELS ALL OTHERS. 


Economy in the use of Oil as a fuel. No Clogging, 
Leaking or Dripping. No Smoke, Ashes or Labor. 
Cheaper than Coal. Protection to Boilers. Specially 
adapted to Boiler Furnaces, Brick and Lime Kilns, 
Glass Melting and Distilleries, and any place where 
coal is used. 












THE STAR OIL BURNER CO., | 
CLEVELAND - - OHIO. 
O’DONNELL & BARRETT, 
BUILDERS OF : 
Hydraulic and Steam Passenger and Freight 
HLEVATORS. 


Also Hand Elevators and Dumb Waiters. 
No. 53 Center Street, 
Telephone No. 2111. CLEVELAND, O. 





All Kinds of Elevators Repaired. 


ee MANUFACTURING CO., 
180 Columbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MceMYyTyiER PATEMWT 
Revolving Steam Derrick, 


AND TH 


SEATON RIVET = BOLT HEADER. 


ERD oa, ULE MNFRS. Also General Hoisting and et ealiae Machinery, Coa! and 
SD ee Ore Buckets and Dump Cars. 

















FOR 


DESCRIPTIVE § 





Stump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


Znown to the A,xrts. 


- POWDER, FUSE, CAPS, 












Zz ‘= Electric Mining Goods, 
BeaRnROUUmS, ABD ALL TOOLS FOR STUMP BLASTING, 
a NTT 7 HEROULES. . POWDER COMPANY 
AN NIHILATOR. OProspec street, Cleveland, Okie. 


3. W. WILLABD, Vaneser . 


~w 


i 
i 





‘Carria 
Tire. ¢ 
‘Carria 
‘Stove 
!Plow | 
(Machi 
I 


Van § 
Vans 
Auton 


~w 





Rien spabeinabe is 


IRON TRADE REVIEW. 
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_ Bright Wire Goods. Cradl Handles— 
CLEVELAND WHOLESALE PRICES. | Regutar rist....... 75410@80810 | Grain veescreseesnee Gis 408:10@50 Door or Thumb Latches. 
utinsniness Ine Broilers,—Henis’ self basting. atiitiinine Ree doz Nos. ae 3 
HARDWARE. Pee doi aA 0 B50 od | Gast atol wry 4] peeamn 0 100 118 198, 1ta aggro 
Perea inate uckets, Galvanised, TON, StOO] POINLS.....cesesererereeesersserssrsrees Bronze Lion Drop Latches... ® doz. 70c net 
Tron clad 10 at $2.75; 12 at $3 00; 1 at $3 75 Curry Conabs, Jap’d store door handles—Nuts. $1 62; Plate 

eee whagatamatbeienso Bull Rings Fitch’s Pattern nth Sindee a ae “$i 80; dis 35 
MtB..cccesseevscerecseesessescsensenes enna , FBG? s Patterti.s.ccccccccsccesscossocssvovscscagsoncees APES AE SS BBE HS on 

ye Anvil Vise and Drill. Plumaon, Beckley & ( OE Bistacsetpeessivscnein dis T0410 RRO OE ons sscccsctitcscistemtinsesiion: ® doz. $10.00, dis 25 Wrought chest.. ihc aaln’s <eskdi aieeascaeaaaele BvlOa0 
Millers Falls Co. $18... dis 20 | Ellrich Hardware ks . white metal iow list dis 50 | Tabi Cutlery , | Flush Beer rstentporsenoteenborrborrian d pe 
Cheney Anvil an Vise. dis 25 @50&10 | Secolkes Boskak ovocercccocovescccccecocese seccesceccoooees san Lifting " d ro 70 

Augers and Bits, Butts. Discount ocke Ese ae REA RING. MS eke <a 
Common augers and Dits.....csenvers-me eae | ore Teg Tee cinerea ecera TORI | Emboased gilt.rscweceermenneee en dis 30820 | fronn nar sae hatebet Mya 
poet Douglass Mfg. _ Sesbbabeveronecssscovcesous dis 55 Cast Iron— Leathe... .scccorssccccscoscrosveeesceecceresereeseceseceses dis beset hrmer chisel, asso @ gross $4 50) 
Russell Jennings’ a _ | pe dis 25 | Fast joint, narrow ...............scssesssesecesenees 5041045 Deer Spring». ee Je 1 hedge © na gy large ......8 gross $5 00 | > 
Expansive Bits, Clark’s $ small $18; i. Fast — POND ary: sev esinpenveveroritnseoionsenseait en Zorrep's Ret. regular Size..............+++ ® doz $1.30 yyored oe ov ote  - ares 4 Hs 4 
gin leks BAP dis BIO | Lowe Joint, Ja page | vo bs gamepad get dis 10 | Socket firiner chisel, assorted... gross $3 09 | 
Yollow Augers, sony’ s Adjust. > Loose joint, jap. with acorns. § bie rich gage Files fremune chisel, sesogt © gross 06 00 
Sdos dis 40410 | Loose pin, acorns.. "6634 Dougiass & Middletown dis75@75410 7 e oan AR RRAS See ® gross $2 75 s 
Hollow Augers, Stearns’ Adjust. aia yoose pin. japapned acorns. senses 6639410 L.& 3 J. White..... Mie £eS tea 4 coe s > t aveieined 25 
9 BED ccenessore .japanned, p tins....6634810 | Adjustable handle...........ceccccococcccccccocecsces A  SARIEO cacti ccadametrexces 
aime DATO - , <- cenceneapebpeskwesevennbocehes ver gross $4 50 Wrougnt steel— a ips.. ‘3 justable handle is 20 aangore, 
Standard Bit Stock Dri dis 50410410 | Wrought. fast joint narrow. weseeeevee 65410) Drills and Drill Stocks. Barn Door. old patterns.. dis 60410 &10 
Ship AUgers... ----erccessevseseeerseseens evens dis 15@15£10 Wrought. fast joint broad..............-cee00 65410 Blacksmiths’ each 2.00 | Climax (aati- i-Frietion) esa Bees uaa dis 55 
Awl Hatts. Table Butte, back Bape, ei ~ -gapdamisene boy dr} sinckcemaithe’ selt-feeding, ‘each. #7. 50 discount 20 Star... “ scerkatecinlouicuiee ae 
, 1(® | Breast, P.S. & W.......0.......-----.--discount 40 & 10 | Scran‘on.............. RE OE =. PTT 
Sewing, brass ferrule,'........... ® gross $3.50, dis 45 lar inside blind .. 65.210 r Breast, Millers Falls.........-0. so+0- each. $3. 00 disS* Seran‘on. ais a % 
Parone ovate dos $1.00, dis 40410 | Light inside blind ....scso svvemreerne Gu10 | © | Ratchet, Weston's.. nes nrnenn Terry's Patent.5 in. 1.00; 334 13., 10.00, dis 50 @ 
atent SEWIN, IONE .....-s00e.--.0++-++00 A Eg OE eee een oe ae ; utomatic Boring Tools..................... each, a8 PUI sc cdonacescetesessponesicberksedes: seacataiabe dis 40 
, plain top, .......$10,00 @ gro., dis 45 | Lightloose Si bodes i Slats Cpsetiamrte coe tabetha pegs 2 ee  eiaimerating annals Sera weap seme ee 
Patent Oe 81200 Pero, dis | 45 Onn CORIO) | Et ll nnn | LORS nen le RD 
Awls, Brad Sets, &c- Sprague No. 1 $2.00. 2 $2.25, 3 $2.50....... dis50&10 syracuse stenneveeseceneseernereeeeeresesarsensrasssenscessers sn German, new lisv............... sbundhbatereseanetie dis 40410 

Awls. Sewing, Common......... ® gross $1.75—dis 45 x i biedatcehive petandstian avcalie.anenieness +evieaceeaieal et toed 50410 Covert, New Patent, new list............ .dit W&542 

Avis Sowing, Ogee eran a8 oar omestic . P doz $3.50, dis 45 | Cleveland......... croatateiarisces soso tnr Hay Miseoe. 
Awls. Patent Pex a evsessecc BTO88 T5C—dis 45 | National..........cccssvsssscessseeeseeeeesnssesan 1 25, dis 45 rill Chucks, Lightning...........s0000 per dos. $18 dis 25 
Awls, Shouldered ‘Brad. 3.00—dis 10 Caps—vercussion, # 1000 ee el Beach Patent......each, $8.00, discount 15 | Htectric... sesscsesssesereeesenes ® doz $17.00 dis 30 
Awls handled bradl...... ++e.87.80—dis 30 A : ‘ SORE << s<nsscsscdadiepaxth cavinsctuibectevceuswoueenvene dis. 25 Hinges. 
Awls handled. scratoh 50 i: A gro dis 35:10 Hicks & Goldmark’s , & 
Avis socket Have © 50 ® doz dis 25 Wisemneeet, 1-10’s el 2 Wrought Strap and T Hinges..... me 0&2@70&10 
Brad Sets. No. 42, $10.50; No. a EB Trimmed Edge, 1-10’s ............ . sie D: WET MOE Rite cic desieins avnsesceccussiniain large s‘zes 7c | Screw. hook and strav, 8 10 12in serve 37%4@4 
$12.50 dis 60 é B. Ground Edge, Gent, ‘Fire. 1-10’s 2 small sizes 64¢ | gow h _ ta Ri in.. 4 @% 
Brad Sets, Stanley’s Excelsior, No, 1. pee: o—— eae I 1s AB seeeornnenen 1.40 mm rew hoor & eye hinges.. 3 B doz 150 1 See 
$7. dis ag uid uation di che aneealaanemimamette 
sescecsseccssecccsvecsseses BM) | DOVE scoezecceurocosossensscsscssseseeronernesseses per doz. $2.00 Rel 3.80)” . 
axes. 
Makers’ an d Special Brands— aici Nes te waterproof ‘Central. fire......sccssccscecessseen $1, rs per gross $12.00 oom, a “ ~~ bees “ oo - 4 
na on NEY <.cvccadcsnovsiantels Ciqsivecotesstnnes CEE Fo eee eee eS mery. ae 
o Others semgme grvnnvorsvoroneten ee ® Loz. $5" 75@$6 ities Cartridges. Seciuns Obs a: 4 to ae 54 to Flows -OF Gate. Clark: site a viet aia eI 
ns polishe Sarat im Hre...... tsa eeeeeeeeneneerenereteerere cesses 1 Ballas i gr. 50. gr. Gate. N. Y. State ...... 
Axle Grease. + doapld yee Sa ree hcnspoabteual ie neount ae Kegs, NE a x. Ke 20 Gate. atioinutie wn ons be + A preg 
-or’s. in balk keg ®ib 40; pail 5c net DOR TEES -sacorerssesoonesevse scount 1545 | 44 kegs, ® th se 4%4c 3 ¢ | Gate, common sense...........8 doz pair $4 50, dis 50 
Frazier’s. in bulk.............. ; $9.50 Carpet Stretchers, YY kegs, @ Ib........... 440 & ¢ 344c | Gate, Shepard’s .........0.seseessseeseresee dis 60&10 
Frazier’s, pet TOSS .... eee “" | Cast steel, polished ® dos $3.25 | 1! tb cans, 10 i in case 6 ¢ 6 ¢ { ¢ Holl — 
Bag Holders, Cast iron, steel points................---...-- per doz80c | 1Thcans,lessthan 1010 ¢ ne. %©; ee es 
Sprengle’s pat., ® doz $18 Ais 60 | S0CK  vvvsvenrnrnnanenn # doz $175 Escutch a Pins, pad petal mal pall Ft tata 
alances. ull "3. Maesaicuctecsabepedehdiubebos eccceee Gi Tron, List Nov. 11, 1885 dis Baers Kettl a 5 
cecvcced e a deereecccccccesvccccssoococcoccoes dis 70 
sitniesaeiiasaasessaseadinnte Cattle Leaders. IID cones cccccsstecteaasias-ccumbtasstavaiesh 65@65&5 S: os sdiiliaisbiveaceluabe i 
seseecsencescnsecencssooren Pdoz $1.50 as to | ae Beckley & Co.’S ......-:s+ee+eeeezee+ecGhis 70 Escutcheons, Galvanized Tea-Keities jissceeeaae a 
d. light B “—- ai 70 Peck Stow & W. Go. Sgis S010 Door Lock Each —- 60 65 7 
nan ig rass 8 9 QUOW Bl WY . UOccccccceeccccccereceseeeeceess Al JULY | S27 UUE S220 cccccereeres ach..... 5 
Hand. White Metal... a3 is 60 BUCS TOE vcvcscinvvssvdacesorbuabte Genetbneaen 
; Silver Chime “dis prreeted Carpet Sweepers posomneuvalvosavosossins Meee 4 E 
Hand, Globe (Cone’s Patent). .......... le ET INR nes cancevcen cece socmsncensensnonnetinsenecs ® doz $16.00 Zerten, MOFtAT.......-+0e+0000 dis 6545 
See, Mais cseescaniesicheomaaics ss cikitincsncesin. sercbiatnsisessersedanbsn’ casted ® doz $16 | pth lanter’s. COt......0er-e+seneen dis _ 65&5 
dan Ge eae ID hi sinaisctniataoncahociiesivade aint ® doz $15 cape ag seaeeeseeeeeee eee seenes SPMD vavcissecccuccrsbteianiesscaretinriapthetiseaidies’ dis 6545 
Gong, Barton’s . dis 4 10 | Queen. with band ..................cccccssree.ccece ® doz $18 - Barton mith Hog mage and angers. 
Cow, WAMEE <tc e “Sargent 8 List 70 ae 0 oe ceeseeevesenenceses coscsesencseecceeseseosees ® doz $30 ~ te 5, | Hill’s rings .. novo aa cars wanes 
. siespkeusnunioendenntan coeese 18 ER ne Mee. Heller’ 8 horse “shoe ) rasp... dis 50&10 “ringers ) € tyle.... +. $2 50 
oo bells a ed dis 70 seccecccccceseesoeees( Ah OUI | i FASEB UE Decvccerecceccaceee rT Improved Bier 
Steel an church and school... dis 40 H Cards, ; Faucets, WUaRe RO PENGONG, i ccccacceteensncsssdecee @ doz $2. 50 
Setiante. Disnount. | 2°F8¢ and Curry ..... . dis 10 Ereey’ g Pepent Petroioun.... ciate ins exebbecnind dis 40 4 Hooks. 
. ee a Fe Casters SPSS SURES Fe VOR FDS 
Blacksmith’s......... eeesee — ENT MEME are Bed -servsesneenne ) sulin Self-measuring, Enterprise, per doz $36 dis aie Bird Cage, Sargent’s list.. “coe de Tae 
Moulder, ........cccccccees cameduaibalbiaiadetoniniend discount 40 | Plate .. .......0.---ereeeseeneeeeeeees is 50410@6045 Wiy Traps. Tether Line ages ee ee 
Hand, ...... ...0-- m6 discount 40 Shall SOCKet ......--serereeeees f dis 40410 see RE sesevseceseencoreeees .® doz $1.75 Gelling Persont! 8 Ut snisseemsnesees dis Baa 
Belting, Rubber. Yale Casters. tist May, 1884. ....dis 30 £10@40 Hay.M as 7 ving’ ‘ Wire Coat re erent sepabancabe ery 
Boston Belting Co,’s states... dis 60&10 | Martin’s patent ................. c..csssseeeeeneees dis 45410 | Hay,Manure and Spading. list................ dis 65£5 | Wrought Staples and Hooks & 

ss Ne ud —-- ssesnmensesenennnshd dis _. - ee Chains, : Fruit and Jelly Presses, watanles. list Jan 12, 1887... dis80&20 
Cleveland Rubber Co., extra standard...dis alkio i. 6%-10- +S Dele tas dis 504&5@50£10 Paherptnn BER. Opis Personen Sema) SASS pee Rerew Bree. 10 
Shultz Raw Hide Leather Belting, single, dis 30 Trace, 7-10-2... 1 Fry Pr Hooks and E Malleab 2 4i 

double, dis 35 | Q Hati aw vert. | ae Z Central Stamping Co.’s list —_ oks and Eyes—Malleable Iron.......... .. dis 70 
Standard, oak tanned, SRT psa Coil. ist sy one iss. a Ps so eene  -. * 4 6 7 i Hy Mocks and Bye ByAt8 neem dis 60410410 
Alexander Brothers’ Pure Oak Tanned— _| Galvanized Pump Chain «. ie ee mn6)4 a doz.83 00 375 425 475 525 6 oo 700 8009 bo Horse Nails, 
New list Oot. 106, Site Ws cccccecerescecconasesusssssocs 35 Jack Chain, Iron .. 1 ORT EE. 0k Fluting “cissors. No. 10 9 8 7 6 
ench Stops, Jack Chain, Brass... .so.ocs+sccoceccsccccsscssose “GisToaI0 BRO Eigoseensesscsceuxdinn easiness 45 | Ausable. ® Th..23 24 25 26 ie AIO AY, 
Hotchkies's ® des +0 Ty ee a dis 10 Chalk. Fluting Machines — ® tb. 19 20 21 22 24 dis 15 

eston’s ® doz No 3 No. 2, $9. 0 RE 9 OO B gross 55c | Earle 346-incb......cccssec-scoseeeesesseseseeee 2.15, di = a i ARR a RNR els i 3324 4&6 

ee ea don es elOas White ae Garces 1201254 Geneva Mand Sicter. White Moti. $2.15, dis 35 o CRT woccnioisyrcsssacseniapaaplichiesc cera naceiet 33% 
Bit Holders. ca CRAIN, ORIN ROAR Shepard hand, Nos, $8.36 $8, "100 HY die Burden 
Extension, Barber’s.............++ ® doz $15 00, dis 25 Chisel Knox, 4% inch rolls.. poh 4 + cy RL i Horse Shoe Co., Perkins’ ‘Imp. ‘at og ae 
BAGONG arccscccissasesansdassihoeenviess Pdoz $24.00 dis 40 f anne. Knox. 6 inch rolls . ~.83 60 cash dis 35 | tory... ..® keg $4 25 
Angular . B doz $24 00, dis 40 | Socket Framing. and Frmer............dis 75@ 75& 5 | Crown, 4} in. $3 50: 6in. #4 00; 8-in. $6 50 | Mule Shoes, at t factory........... rat e ws $5.25 
Blind Staples. gocket Treming ir ming. L. pres eves’ dis 25 o —e sesesronrenenseceereneoonmaesi TP is 35 | Hose, » Rubber. yar — 
: k et Firme ramens . TOWN JOWEL.....-ceseeeecezeeeees 50 each, dis 35 | 
Barbed % inch and larger........... ®B h8@s White... secda wee is 30@30 &5/ A 5-i ; 6-i ; Boston Belting Co... 
Barbed 3¢ inch .......0...eese0e Seaaenions ® th 9@9 Tanged aap aa Raa OP: dis 40 —" atlastatincn is a re. 08 (9 35 | xtra eee ccevenseceeoner see eee 
Bolts. Clamps. Crown hand fiuter, Nos. y $15; 2, $12 50; es : | REBAR eR! hd 

Coat i an ae cuccuauiaaae ) 70 Snow's adjustable, iron... ssieiipdaiaiaieee Aa a oes — mensennis 80 | Ice Picks, Chisels, &c, 

ast Iron shutter CM is caceeniesees ammer’s adjustable, irOD...........eveseesee-o.. dis 15 ° , ‘ Fos 
‘Cast iron chain bolts...........sscccssssee | ceccseceesns 65 Sargent’s cabinet, irom .........-.cee0 dis 6634410 MALKIDG «......+seessseerssesersesnenennnenncenecsences dis oxic | “™ thi ag oe emg nen V Gos, C048, Cine 
res natent 00 bolts ncnnnomn f BB Chips. We ccticsdinsvnveseenncidisnhaepnsatecticrinccscssseres e's 4 Ice Cream Freezers, 

r’t iron barre TE, | . " . Gimile a a ag wa catenlesiceen yale oe! 
‘Wrought iron square boits... 70 Azle and spring bar, Norway iron...... dis SB&5L5 eas and Gaibe... - (OSES Eg aS BRE AU AL sR a Sot0 
\Wrought shutter bolts... wwiged 60 peer cee See clips eB ms Double Cat, na ha. dis 50£10 | Crown.. a aed 50410 

gent’, 's list Sete ee renee ee ee eeeeeere ' ym - 
‘Carriage Com. New list.............s.csseee *e BOO" sos senseeseo rere -1® gross $12. dis 25 | e. 
Tire. common, oow ia. pain ae Cockeyes. 50 "@lue : Pots. Champion .. eee NES ® doz $4.00, dis 25410 
Carriage and tire, Philadeivhia pay Petar on cee nienennnecreiiireeseewrenernnenteettntenmnecanses Tin enamele d... F vmweensthis 40@ | | Family..... sesseeeeenseseeceenel? G0Z $2.75, dis 20@25 
StOVE BOLE... ccccccecesseesceee : Cocks, Brass, Jack Screws 
oa . ’ si Famiiy, Handy ... eonncenel conpenmnbonestntiadessnevenesnies dis 45 | . 
Blow bolta wa ieee Che la RE ies Hi immense sen csansbtiianenty dis40 ODL ELT | Tilinois Bolt Co- list..........ccccseersearsrensvesses dis 70 
IAD wsictenssnsbneneeieeasertneedeectzsshenoonccens tesnsnaaaicd 7 y c 
ante righ 2 . dis 7 heats Coffee Mills, 0 & 10630 De tiR OE: scisxeccunaeipesinaendeneeinenecsbacscoastasesens dis70 Brass. 7 to 17 inches i oe my .a.'B I 220 
inclusive.. % 
Blind Fasteners, | Compasses, Dividers, &c, Gun Wass, | Brass larger than 17 mane. kastshcnssanensatoes eb tb ate, 
Van Sand’s Screw Pattern $15 ® gr lis 60410 u. B. ¢. é a: zB. 4-5. 5. liep .200) | Enameled and Tea Kettles.........See Hollow Ware 
Yan Sand’s Old Pattern.....$15 ® gross—dis 50410 RN wom Ge eel | | v M ‘Cc * w. rR A RB EB Shen 22 Keys. 
ae meh 6 ss ami: 2 Dividers A ART MNE die 7oovOa | U. M.C.& W. R. A—P. E.. Hup..3 10 ¢4i8 2042 | Kagle, cabinet, trunk and padlook...dis 3314 and 
‘eae Bemis & Cali Co.’s Dividers... dis 50419 | U. M. C. & W. R. A.—P. E.. 9810... 4 Knives. 

8D . Bemis & Call Co.’s Compasses & Calipers..dis 4545 | U. M. C, & W, R. A.—P. E 4 | Russell’s Butcher 

seensannn cere" roe a 9c poms & Call Cq,’s Wing & Inside or Out an | | ley, 45 et | Moran’ s thee Kxiveé................. a * 

Mg Machines. =—§«-_—=«=___ B10... 00000. rercerseescerecrnnsenvonserscorserreesonees is 4: : Knobs. 
Wit Bemis & Call Co.’s Double.........-..+0+-.05 dis 50410 | 

Snell's. Hioe't getens 7 pright «Angular 9 Bemis & Call Co.'s (Calll’s Patent inside) dis 2585 | Hack Saws, pares Jananned............W gross 80e; dis 60410 

wrence 6 5 di Excelsior ............ woes 50 | Griffin’ Hack Saws, complete..............0++ dis 40 | Base, Rubber Tip.......... dis 7041045 
Other machines....... * 2 35 is 45@45410 Cook's Extension , Griffin’s Hack Saw, Blades only at ...dis 40@40410 
Phillive: with wagers” 800 cosseseeceseees Bet 3. - Geovens & Uo.’s Calipers and D | Diamond Hack Saws and Blades...... dis 25 poor puserel.,. sistnenaenkebdelosedbehannsad Grtasadaateness 75e 

peeceeececccenes» ers. Halters. ‘oor Por. JAD’ sss sesrvsrererrecserssrsnsessesnenensrassanen 
Bar Braces. Coopers’ Tools. | Jute horse and cattle ties..............$13.50 gro, net sea —_ oe ie Mere A ee eee eee oe ay + 36 
ber’s.. iplduansiomdas discount 50 . o 
j ovd well ms pentaserencaaanete: tn nt SOOO Bradley’ IR SEIT EIRS - discount 20 | Hammers. ‘Ladies, 
artholomew’sNos. 25, 27, 36........... dis 50410 porter’ Mee aaravsasseensonvneneceseoseoneenmneeen discount 20 | Maydoie «.. ...discount SOnsi0 Melting, Sargent’s.. dis 55410 
artholomew’s Nos. 117. 118, 119 .......-..... dis 7 Me. sseeseeesnneervnssessnernnedld & 5 | Atha new list,Jan 15,1887... ..dis40£10@50 | Melting. Monroe’s Patent P dons 00, dis 25410 
‘panicon’ 8 corner brace ....... ee wt Corkscrews. Magnetic Tack, No. 1, 2, 3, $1.25, $1.50 ‘and ot, | Melting, P.S. & W.. sossseseeerenls BAO 
scones ve is 60 Humason, Beckley Mfg. O0.srmerneereneon fl 40H h d sled Lanterns 
eis ta Brackets, SUOMI ONOUDG veccosncncsconsstennseardaietohnccbased dis 33% | sibs, _pecinnalawambeninsinbvses 1) Tubular No. 0.. weaned +8. 76 per jos 
elf, plain, ’g list... ui ) i 
pelt, Sargent’s Uist. 55&10 Corn Knives mand Cuffs and Leg Irons. | Tubular. Lift Wire. No. 0. ® dos... ry 
eading, plain’... 2,00 | Providence Tool Go- hand cuffs, $15 ® doz...dis10 | Tubular. Lift Wire. No. 1. ® doz ............... 8.00 
eading, rosette... is 10 Pole Small. Lasenad Het.. 87. - Lares. 
dis 15 dis@25 







































































































































For Sain, 
ff" SELF-INEING, Foot ke Adress 
; work. ° 
Avs ag ee bee. Gieveiand, 0.” tf 





For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
th over 40 Fp of chain. as new; 
sapacity, 600 tbs. Address Dunn, care Iron bi 
Review, Cleveland, 0. 





Furnace for Sale. a 
maresel I Furnace, in Michigan. 
OF want : icu matey » bw E. C. Pope, 31 and 
22 Wilshire Building. Cleveland, O. tf 





For Sale. 
ST m a profitable manufacturing 
PMR at met in Cleveland. Establishment 
now two months behind orders. Also a position 


man. dresses, 
bett mais Box 5. care ‘Town Torics. 





For Sale. : 
& BEACH, Hartford, Conn., 
yf nnaaide! A Engine. 24x48: Buckeye Auto- 
matic Engine, 18x36; John Cooper & 0. Auto- 
matic Engine, 20x36;1 Circular Mill, 68’’ Saw, 
Engine and Boiler, direct connected, $600; 2 
Sturtevant Boston Blowers, large tise. on 
93-9ms SANDUSKY, OHIO. 





For Sale Cheap. 


NEW No. 4 INJECTOR, never been 
used. Astros Jones, care Iron Trade 
Review, Cleveland, VU. tf 





For Sale or Exchange 


FOR GOOD CITY BUILDING LOTS, a nice 
Nine Room House with all modern improve- 
aoe bath, gas, water and furnace,and well 
ished. Onihe best line of street cars in the 
atv, close to Case Ave. A bargaiz. Address 
02-tf J. &. J..care Town Torics, City. 





For Sale or Exchange. 
HE BRADLEY FACTORY at Ashtabula, 0. 
8 


tehes from two railroads, acre of 
buildings, | ines, boilers, shafting, 
ete,; finest s 


better 
Fy 7 
pojpt for maputact BUSINESS i A SCHANGE, 
208 Superior street. [09 Cleveland, 0. 


fine e 
ipping — on es Yl 








For Sale. 


ACHINE SHUPS—Fine buildings, exten- 
M sive machinery. foundry, patterns, large 
K. track, clear title. a great bargain. 


grounds, ‘of Pueblo, Coloredo. 541m 


.H. SMALL, 





FOR SALE! 
Goal, Timber = Grazing Land. 


Fifteen Hundred to Two Thousand Acres situ- 
ated in Northern Tennessee near the Cincinnati 
Southern R. K. Sample of Coal and anaiysis of 
pean be coun at oe office of the undersigned. 

or ticulars ress 

_ DR. H GEROULD, 
92-3m 1191 Euclid Ave., Cleveland, 0. 


FOR SALE. 


1 Planing Mill exhaust. 
B A rnoke Lathe and Hanger with 35 feet 7-inch 
elt 
1 Fey Felloe Rounder and Counter Shaft. 
1 Counter Shaft and Pul ey. 
1 Cross-cut Saw and Table. 
The above machinery is ail in first-clase order. 
For further information inquire of 
1-3m G@. Q. FREER, Receiver, 
Alliance, 0. 








Wanted. 


A GOOD BUSINESS MAN with capital, to 
take interest in a manufacturing iron bus- 
iness. 100 per cent. profit. Address J. #.3- 


care Iron Trade Review. 


Wanted, 


LL FOUNDRY MEN to know that the For- 

est City Machine Works, Cleveland, Ohio, 

manufacture all kinds of Wrought Iron Chaplets 

and Chaplet Stems with threads under the heads. 
Write to them for Price List and Discounts. 


NOTICE TO MANUFACTURERS. 


Artistic Chasing and Engraving on all kinds 
of metals, Demgning, Die-Sinking, Stencil and 
Stamp Cuttings, Etc., Ornamental Models and 
Patterns, Working Drawings, Brass Moulds and 
Rolls made to order. 


PH, A. S°CHAEFLIN, 
Room 9, Leader Building. 
144 Superior S8t., - UCLEVELAND OO. 


Sea Wonders exist in thousands 
of forms, but are surpassed by the 
marvels of invention. Thore who 
are in need of profitable work that 
can be done while living at home, should at once 
send their address to Hallett & Co., Portland. 
Maine, and receive free, full inform*tion how 
either sex, of all ages can eurn from $5 te $25 
per day and upwards wherever they live. You 
are started free. Capital not required. Some 
have made over $50 in a single day at this work. 
All +uceeed. wm03-ly 














The Crescent Lu 

bricating Com- 

epound and Auto- 

c Grease Cups 

will effect a saving of 75 fete r cont. “over oil. 
vegfente their merits. RESC ray TME'G. Go. co.,0. 
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“FINE CATALOGUES, = 


Such as are desired »v all Manufacturers, 


onvene Alay eae 


Fine Printing 


—AND— 


STATIONERY. 


Which every person wants, are furnished by 


The Gleveland Printing and Publ’g. Go. 


Lithograph Buildive. Cleveland, 0. 





Iron Planers 


A SPECIALTY. 


New Patterns. 






This Planer returns the table 8 for 1 


Sizes from 20in by 20in. and 80 in, by 301: 
to plane from 4 to 10 feet in length. 


Rochester Machine Tool W’ks 


LIMITED, 
34 Rochester, N. ¥. 





Champion Rubber Bucket 


CHAIN PUMP. 
Manefeotared S.E.Crawford 


NORWALK, OHIO. 
Chain Pump Pipe Buckets, Com- 
mon & Expansion, Wood Force 
Pumps; also dealer in Steel 
Chain—best quality, Special in- 
ducements to parties orderin 
car lots. Correspondence solicited- 








Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 


Late Examiner U.S. Patent Office. Eight years 
experience in Examining Corps. Prices moder- 
ate. Satisfaction guaranteed. Write or call for 


particulars 
34 Blackstone Building, CLEVELAND, 0. 





QUINT’S AUTOMATIC 
Steam Engine Governor 


for single slide or rotary valve engines. Patented 
Feb. 22d, 1887. Same can be applied to the ordi- 
nary slide valve throttle governor engine con- 
verting the engine intoan AutomaticCut Off. [t 
has had a practical test on engines running 750 

revolutions per minute, and gives the best of re- 


sults. It is simple and strong in its ecnsizuctjon 


and accurate in i‘s regulation. Addre 
LEONARD & McCOY, 118 Liberty St. eM 
Meer nbt 





Cleveland Co-Operative Stove Company. 


——MANUFACTURERS 0F—— 


Stoves, Hollow Ware 


and Plumbers’ Sinks. 


PRINCIPAL HOUSE : 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


hicago, Lil. 
BRANCH HOUSES: Indlanapalis. Ind. 
2-Lm St. Louis, Mo. 


CLEVELAND, O. 


Des Moines, Ia. 
Minneapolis, Minn. 
Kansas Vity., Mo. 


REPOSITORIES : 





The Van Nostrand Science 
SERIES. = 


Price 50c Each. 


AMPLY LLLUSTRATED WHEN THE 
SuspJsEcT DEMANDS. 


{8mo, Green Boards. 


No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R. Armstaong, C. E., 2d 
a with an Essay on High Chimneys; by 

nz, 

jh 9-Steam Boiler Explosions; by Zerah Col- 


No. 3 ~Practical Designing of Retaining Walls; 
by Arthur Jacob, A. B. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. 

No 5—Ventilation of Buildings; by W. F. La now 
Edited and Enlarged by Jas. L. Greenl 
- edtion 

6—On the Designing and Construction of 
Shereae Reservoirs; Arthur Jacob, A. B. 

No. 7—Surcharged and Titerent Forms of Re- 
taining Walls; By Jas. 8 = anes C.E 

No. 8—A Treatise on the compound Engine; by 
John Turnbull, Jr. 2d Edition. With Additions 
we Prof. S. W. Robinson. 

No. 9—Fuel; By C. William Siemens, D, C. L., 
to which 1s appended the Value of Artificial 
eho + os Compared With Coal; by John War- 
mald, C. 

No. 10—Compound Engines; Translated from 
the trench of A. Mallet. With Ss KS of 
American Practice, by R. H. Buel, C. E. 2d Ed- 
ition. 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. 12—A Theory of Voussoir Arches; by Prof. 
W. E. Cain. 

No. 13—Gases Met With in Coal Mines; B 
J.J. Atkinson 3d Edition. Revised. To whic 
is added The Action of Coal Ducts. by Ed. H. 
Williams, Jr., E. } 

He seen of Air in Mines; by J.J. At- 

inso 

No. o—-teew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 
Algebraical Kquations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; by Prof. W. 
H. Corfield, M. A. 

No. 18—Sewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 

No 19%Strenth of Beams Under Transverse 
es by Prof. W. Allan. 

20—Bridge and Tunnel Centres; by John 
NS. McMaster, C. E. 

70. 21—Satety a, 4 Richard H. Buel,C. E. 

wi 22—High Masonry Dams; by John B. Mc- 

aster. 

23—The Fatigue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
son ? Ggontegraps: by Prof.S. W. Robinson. 

No 25—Theory and BR AB is vale of Continuous 
Bridges; by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

27—On Boiler Incruastation and Corrosion; by 
Rowan. 

No. 28—On prenemlgsion of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theors and Use; translated 
from the trench of M. Leon Peuchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism [ron Ships; by Prof. Fairman Rogers. 

No. 31—The Sanitary Condition of welling 
Houses in Town and Country; by George 
Waring, or 

No. 32—Cable Making for Suspension Bridges, as 
exemplified in the construction of the East 
River Bridge; by Wilhelm Hildenbrand, C. B 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G@. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel: 

No. 37—Geographical Prank Dew its Uses, Meth- 
ods and Results; by Frank eaux Carpenter 

No. 38—Maximum Stresses in Framed Bridges; 
by Prof. Wm. Cai 

No. 39—A Handbook of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
pher; 2d edition. 

No. 40—Transmission of Power by Compressed 
Air; be Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

0. 43—Wave and Vortex Motion; by Dr. Thom- 
ot Craig, of John Hopkins Universi nity. 

N 2 fe—surwine Wheels; by Prof. P. Trow- 

No. a rermsbvncmiest by Prof. H. T. Eddy. 

No. pe making Machines; from the French 
0 

No. 47—Linkages: the Different Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 

No e-seeeey oi of Solid me | Braced Arches; by 
Ww. Cain, 

No. 49—On the Motion of aSolidin a Fluid; by 
Thomas Craig, Ph D. 

o. 50—Dwelling Houses; their Sanitar 
struction and Arrangements; by Prof. 
Corfield. 
No. 51—The Telescope, its Construction, &c.; by 


» Thomas Nolan. 


Con. 
m, da, 





No. 52—lmaginary Quantities; translated from 





the French of M. Argand; by Prof. Hardy. 

No. or 3—Inauction Coiis: how made and how used 

ition 

No 54—K inematics of Machinery; by Prof. Ken- 
nedy; with 7 ong ay gg by Prof. Thurston. 

No. 55—Sewer Gases; by A. I 

No. 56—The Actual Lateral P 
work; by Benj. Baker, M. Inst C. E. 

No. 57—Incandescent Electri~ | ights; by Compte 
=p. Du Koncel and Wm. Henry Greece ;2d 
editio 

No. 58—The Ventilation of Coal Mines W. 
Fairley, M. E., g § 

No. 59—Railroad Economics; or Note’ with 
Comments; by 8S. W. Robinson, C. 

No. oer gran of Wrovght-iron Bridge Mem- 

Robinson, C. E. 
Water, and the Different Meth- 
ods of Detecting Impurities; by Chas. W. 


No.! So orte Theory of the Gas Engine; by Du- 
No. 63—House Drain: and Sanitary Pl - 
ing; by W. P. Gerhard; 2d 2d edition dinioccod 

No. 64—Electro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
Decimals, 

Se aa Machinery; by Silva- 
No, 67—Hydraulic Tables; by P. J. Fl ~C.E 
No. 68—Steam Heating; by Robert ila 

No. 69—Chemical Problems; by Prof. Foye; 3d 

islet nn Materials; by M. P. E. Ber- 


No. 71—Dynamic Electricity; by Joh . 

son, J. A. Schoolbred an od * &. B.D i Ste 

No. Fi Tpecetephical ‘Sarvs ing; ° 

Soot. 5a 4 >. yan n B. a2: 
flies 


No. 73— Symbolic Ale ae or the Ateshee of Al- 
gebraic Numbers; by Prof. Cai 
No. 74—Testing Machines; their History, Con- 
structioa and Use; by Arthur V. Abbo 
No. 75—Recent Progress in pe OO 
pathines: being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
hompson. 
No. 76—Modern Reproductive ‘Graphic Proces- 
rg by Lieut. Jas. S 8. Pettit, U.S. A. 
—Stadia Surveying; the theory of Stadia 
{easurements; by Art ur Winslow. 
No. \ The Steam I ngine Indicator, and its use, 


No. 79—The Figure of the Earth; 3 
Roberts, C. E- eon 
No. 80—Healthy Foundations for Houses; by 
Glenn Brown. 
81—Water Meters: Cc ‘parative Tests of 
Asumrece, Delivery, etc. Distinctive Features 
of the Wor'hington, Kenneay, Siemens and 
Hesse Metors; by Ross E. Browne. 
No. 82—The Preservation of Timber, by the use 
of pntisontics; by Samuel Bagster bouleen 


No. 83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E. 

No. 84—F low of Water in Open Channels, Pipes, 
Conduits, Sewers, etc.; with tables; by P. J. 

NO Rey *. if Eth 
0. 8>—The Luminiferous r; 

Volson Wood. mt Pee D 

No. 86—Handbook of Mineral 
tion and Discription of Minerals found in the 
United States; by Prof. J. C. Foye. 

0. 87—Treatise on the Theory of the Construc- 

sen of Helicoidal Oblique Arches; by John L. 
lley, a 

0. 88—Beams and Girders. Practical Formulas 

for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufectare 
Properties and Analysis; by Lieut. John P 
Wisser, U.S. A. 

No. 90—Rotary Motiqn; as Applied to the Gyro- 
scope: by Sen. J 4 arnar: 3. Ts 
o. 91—Levelin prometric. rigonometri 
and Spirit; by Frost 1.0.B . — 


LATE A idee sail 
No. 92—Petroleum: its Producti ; 
Boverton Redwood, F. . F. mm Sat Vee by 
No. 93—Notes Embodying Recen Practice 
the synteny Drainage ot Buildings; with mem- 











Determina- 


oranda on t of Pl 
Paul RRS E. aaaiing Weeki ty Wan. 
0. 94—The goement of Sewage; by Dr. C. 


Meymott Ti 
DAY & CARTER, 


CLEVELAND, 0. 
*.* Copies sent by mail on receipt of price. 


STEARNS. 












RUBBER Gysnione? 
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FINEST FINISHED, 
—" 
LATEST 
/MPROVE, 
SOLD Tit M'F’G’ BY a nideie 
BY THE “Up C.STEARNS &Co. 
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Locks, Bolts, ete. : Pulleys, ee i — 
P. & F. Corbear, Locks & Bronze Goods. Hot House cccuuee Giséounit 60G10 | Steel and Squar — 
Door leeks, kae}e one EE CO IR a 60 | qipannes Sevew Rie. ETE discount e010 & Sol plated... sreenadiosoocore iis 70@70410 gine. cast... Zino. | 
Paglonks and padlonk Kopi 0096 | Jenne poet Veg R arp pr ie pt heen ies ia | Gon eb eae ee 
ell pulls,mineral, in and jet.......-..- dis a | apanned Clothes Line..................discount 60410 om’s try anid miter.....::::...... dis 30410 LEAD oo 
4 pot wenuine bronze, nze.. Cistern, best mak Pumps. Steelyarda. Pig . 
: : ro dis S01" istern, best makers............-+:--+-0+++: dis 464i0@50| Bar. = #ib.. haere tien eat seeee “os 
| BS: Bete ited SSL) Plser saa Get ai is SVCD | Bek gg eet) eee “See 
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| tore door an a PS oe P ) naght ee | oo te 
2 utter hinge nine bronte.dis VO..... li 7 8 B 
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; Ute, conaipe bi So dis 69 | Sliding Door, Wro ht Brass......... ® fb 35c dis 20 | Washita No 2 stone. 
3 oh pidtes, gentifie ites gon ee ae g Door, Iron, Painted... ® foot 6e dis 40410 | Arkansas Stone ... . woos senveenns 
i Neawer pull genuine FORME ae is Rakes, Stove Boards eee 
PE Letter, box plates, geritiine bronze..... vd, hae Cast Stepl......... : TABG. voinesiisys 2s j : Lake Ingot.........-..0sséeses 
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~angnraenseen : 5% & wrapsrendancrnncentnatdectes ciate alla ee a <sciniilbieatbiestesasncieel 
pate 9 8° 7 5 bios bs fox, 1 Handle ® doz ‘it 0 ais 10 | No. 12, Flax Twine Hand » Ball BC. BP. A asso sanltensnieasiciaindicain 3 # 
oil Tots iess than 100 ths, ® I add rE rer reenernetenes is 50810 | No. 18. : i 8... 21360870... %. Nos. 13 to ee cnenennenn 7 
d 1c to list ainsi aia ates Serow Drivers, No. 36, = ty 4 ae d% = BV 6CRT so New, is he a wrstneseentestntsesn eal 3 20 
u ackers, y 0. ’s arnished Hi: y emp, an i Balis (Spring Twine) 17 ‘49 "9 ibseisctende SR. 
aod (Humason & Beekley M: rapes Dita dis 40 Btanley R. & L. Co.’s Black Handles di sono 4% “ 1m oe Sor — tigo a 2 Ta ORR eR a Ne a tes “3 50 
Rise ’s pattern Pesan cent: doz, $2.00, dis 10 nterchangeable............... doz $38.00 dis B Fahd 4 b iis ri “ie $42 NO, Bdon naan zventnnserenessnererene steven 3 60 
enbush...........- $5 00 net acs otton Wrapping, 5 Balisto tb..... ............. ike 16° | 11-16, Nos. 16 to 18" 340 
Oakum. Wood Screws—List Jan 27, 181. Solid box ee ae heal 30 
‘ ; S 1 = S Parker's wae 11 16 No. = eoccecee 370 
: REE EA count 20@25 | sw. foto ik 
: 2s : e Storhen' : 33 20 8 ef ey Isto ae BRE ARSE SER OS a Ps 
q ss . c aw Filers. ; . » bik ieoe'sobinusenaabacsanee 
; fine 00d Tens a new list dis 60410 ores rinse Z 65 = 8 | Saw filers, Sh se a seececers dis20&10 62" tag o and 20... ....3 90 
Brass and Copper. .n inning now lst dia | Moab tat aae hondirons S| Bg | Sow Slee, Wea 8 wectenentreenmnerren SBAMGHEIO | 86° NO- Blewrerrveesenrnnennnnenennrnsnse 400 
piles og amor %s), No. 1, $3.60; No. 2, $4.00; M ea EES TRIE Ais sicesisccoscsssentananceal dis 55 Washer Cutters. BG. FSO BP ncocscsenesee sescernssscsnsnsessvsccsceseeseereeee 410 
rg) > tendeanbartietneares dis 106 10410 achine, round head, TOURS cccneceetese ts ore 56 Smith’s I Dabewk oso ¥ doz $1200, ais is 410410 ibs HE: sais, actkse hanipeseninnadiianadatbeseiosene ee 
_ Packing, Steam. Bench, iron . ohnegn’s ¥ dos $11 00, 4 dis 33 Light Bang 
Boston Boling ie -acpiisuniialeadienisieaiae dis 55 | Benen, wood, beech, per dozen 2.25.00... ns pm ah dos Pol. $14 00; Jap'd. $16 00, dis 3 14 to 6 by &% to 3-16 in............ ‘ 2 
merican Packing. # 10@11 Bench, wood: oo picsoaaeelepmanteniae B 1B. seeeesneneseeeereenennes $ doz $16 00, dis 60x10 | 124 to.6 by Nos ‘land 1. + 
na ah alk aaa wevnigatstoeisanen Tee | Hand, Wo0d......ss+see0v- se RMR GAC <A OD, dis 30410 | {0 f bo ¥g tog. 18 in. oo ceeemeseeneee 3 20 
talian Packing............ 16, | Lag or coach... ; 7010: Well Wheels. 1 tol by Nos. 11 and 12. oo siemanennend 40 
Faber’ : Pencils, Coach, patent ¢ 8in., $2.00; 10 in., $2.59; 12 in., $3.25 2 60 
Faber's Carpenters? wrnnnnnnn high Sint, Gie Ob | Wenead wali 2777-2 Wire. New List Jan,18.18 270 
aber’s Round Giilt..............sc0esse0 ® gro $5.25 net SEINE: sais cial cocnce eonvmntpeinendonssensbibint hie’ Brass and Copper sal ist Jon, an,18. ina | 8 90 
Bs Picks. Bright and a al See eaeeeeeeresseeees seesceces ‘ 00 
Railroad. § pn Tie sskeibabeceneenhthegint $i3dis 60@60K5 | Atkins’ patent...........cereccseesesees “ “ —— ‘Wos.1 ; 19 @ 3 dint 14 30 
a vyesssuassssseesenveene B13 is 60@6045 27 st 
Shears, Coppered Nos. 0 r 
© ace Pinking Irons. American (Cast) Irs De... ..dis75&10 Galvanized Nos, 0 iB parket care , a 
« esesiphedilekel Rene deioeatbaabanees soe ine tacoes 65c. net pinnae SE —J Pruning Hooks and Shears oy ae eeeehes 2 Nos. 0 to om Wages Bex Eres. 
Picture Nails. >> io nie aenmmcvmesceanaaaanies Md cs re Tinued Broom Wire... 5) 36 inch. beveled edge. by Nos. 11 and 12 70 
Brass head, Sargent’s list........ }¢ Seymours List, Dec. 1881.................. Tey ress Annealed Fence, Nos. 8 and 9 : inch : "18 and 14.........3 00 
ras head, combine?’ "n list 50410810 Seymours Tailor’s Shear............0..cssceess dis ous Annealed Grape, Nos. 10 to 14.......... iis 3 Ly inch, re > “ ‘Jl and 12 ........3 00 
porcelain head Sargent’ list, dia AIORIO Scroll Saws. Stubs Steel Wire regular............... ee qia9) tear * 13 and 14.........3 20 
orcelain head, combination list..........dis 40d10 | Lester, completo, $10.00......suneuse-eeomeesevn dis 25 | Coe’s bye ae so N ese sentncic 
Sand Plane Irons. Rogers, complete, $4.00. Fi iciachnsissenacaae co Girard Stands - as 1D 10 dAYSrrcccmsess+se00+ 55 &3 O- 1) tO bar cereesersererneesneseerensssesnes aeenenee £0 
ntaky toa piss het Girard Standard ..vnoesrssnene discount, 7Ose10 270 
poobeanneeneens codnnsenucnsenine unt 76 
J be cpu Piersand Mappers ties Boor alent HistDeo 18, 1885... dis 55a Domes & Cali pier eee en ae : i 
y. all’s Pat. Compound Lever Cutting Nij sliding Door, Pat’nt Roller, Hatfield’s i onohue’s Engeneers’........... PBL SHEE 
e No. 2, 5in., $13.50; No. eFin. $2105 8 Nippers, | Sliding Door, Corbin’s Anti-FricthonDeor 18 1885 pee ee si . 30 
Gas F THLOUM snccetsinsestentasttadieaaenetan vs sheers Ship Tools, — TINRERS’ STOCK. _2 ees SET. 
Humason eee nneey ere comune Re ee eR eta Tal the ee dis 20 &5 pia Tank, 4 inch and heavier.......... 250 
P.8. & W. Tinners’ Cutting ‘Nippers Shovels and Ton RIOR iisbseciossceroce g He. + ce tata snupietiniena 
Sher coms. dis0 | Tren Hand... e ee fe See oe 3 09 
t _ Plumbs and Levels. ne semana et antananenamRteasN:, pein) MMII voscsctwcsesssssecsenihsias taeedentelcenaenaate ae Se reensesesens 400 
Sanden tee “aes a , ee red 5 00 
rot levels. di ermnnemmenmes! exiieccmancs ”"prammmaapgs ORR egress 
avis’ inclinometeFS..................ssesssseeses dis Toa0 Metallic, new list... ‘RES dis 60410 American, cash, ® oc ee ee a ee EN. 
isk Sidis Gul Seas Race, i oo egg ote oS aera cupaicdsbecdubanbundinnns Se OS RID 
ME oe our elfteres Wes iia a ADK ae serntnnnrtnnnreenntnstnpnn $2 60 
eee Da ole igeer. Wg dos. $36.00, dis 20410 COOMCL...rerovcerecccrereccocecenronssonse IX 14x20 112 sheets pe plas ope $3.10 
Kareka Diggers...ev-mw- ® dou. $15.00 @ 316.00 Slates. IC 10x14 225 sheets Marine Flange rrp 
are ne AERP OER 7 2 per doz $12.00 | School, by CAase.........0+...-+-se00 i IC 20x28 112 sheets. Fire Box... mY 4 
ollow Tube Post Hole............ $24.00 Spoke Seat IX 10x14 225 ao Above includes plates 90 inches wide. ” 
Saladin | PRR. 50 bamte dl tin 90 | LX 12212 2 sheets oan 90 to 96 in. WIde-errennrnrierern Mo. th extra 
Rotten eountain he Re sesennc4 don $5.00@$5.50 WG ....csssssevrveresevensersseenssessorssenennsnsensesstenes dis 30 | For each additional X add $1.90@3.00 10v to 104 1a. 1140 oveensesnerrnrnnly eae 
cain ane ERO OR neeseoeerensessoeore OOS $8. 00 ne : Spoke Trimmers. wine Coke Tin Plate, 104 to 116 in. apna aavemanan a ae Me 
Pruning Hooks and Shears, Stearns om : - Pd doz $10.00 dis 60 | IC 14x20 } eovvecssosecenceens io Cedivary earners SHS ee eee 
Disston’s Combined Pruning H oz $9.00 dis 20410 sereeeere $5 60 ROUND, SQUARE AND 
® doz $18.00 ing Hook and TO an B Spoons. Solder. A. 2in, inclusive... cameras 
lston’s Praag Hook....® doz #13.06 dis seis Resting Spoons sicsacenlimaniibimniaicbabea kanes sap ~ dis 30410 | Half and Halt, ia bers warranted. 4 to %in nasesd ee 
mning Shears ...........00000 gigs BEL die 20810 | Brita servvmnnnsnnnrnineonrony ig | NOL, Ref vneennnnonnntmrnnsendl 20 18t0% and BG tO BAM... ssscessecceesnssesecnsevseen 
pect SRR TASS MME dis 50410 ' Bingham... sere seneerel 3% to 4 i sc bilicacidinssoneecabeadaioniieinaiiaaaae 
stieg/enliiihitciiaiaindiammmendiedaaaa 8S mae aR 02 pisana 
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: a tral StandardTime. 
N, Y¥. C. & St. L. R. R.Co,— "The Nickel! Plate. — ses 
EASTWARD. ARRIVE. DEPART EAS | No. 5. | No. 7. | el e 
Hafele 5 on lggpaees + 10 + Ts m 10 4am i \STWARD. Te 7 55. Be 8. je. 1. 
‘Chicago Passenger............... 9 20 pM  crossyerssss.. 'o vi AM) 110 Pu! 460 Pui «0. 
Local Freight Vinipinetane cdihemones 440pm 5 45am/ ‘ak Harbor..ar) 841 | 205 vt +e tal PMSA LS 
WESTWARD. ARRIVE. DEPART. | Fremont.. 906 | 230 BAD — | aeversveeres 
Chicago Passenger.. wevviverseeeeeeee 6 308m | Clyde «| 9 22 247 OT Re satu, 
Festoria Passenger.. 446pm 451 pm/ Bellevue 1 937 1 308 1640 fesceseesee 
Local Freight 5 20pm 5 50am | Monroevuit 9 55 320 6:8 3 10am 
ms ~~ Accommodation departs 7:40 a.| Norwalk ......../10 10 | 338 715 322 
Pl Weilington ......'1100 (432 | 808 | 400 
Euclid J ‘Accommodation departs 6:24a. m. 12:10] ¢ 1158 520 |905pm\ 447 
<7 ae 1220 eM] 548 =| 940 pu| 5 15° 
Au ereias daily, except Sunday. Cervilte jegvown «ly 4 4 553 705 705 
Cleveland & Pittsburg. assilion......ar 6 35 7 5z 7 52 
7, parane. | gg atest lv iz om 7a H ss 
‘New York Express.............. m 7 45am | Nayarre........... 
Now York Express Ss cima 655pm 1210p m | Valle June.ly.| 2 15 7 40 855 8 55 
Alliance & Akron Accom... 935am 3 25pm/|NewCumberl’d| 228 753 9 10 910 
Ravenna Accommodation... = 2am 500pm/| Sherroasviue...| 2 40 8 05 9 2F 9 25 
Night Express ...o...0...0-s:000 5 25a m *11 10 p m | Leesville.........| 248 1813 |940 | 940 
Bedford coommodation.. 3 l7jom 140pm powersben...8F 2 55pm] 8 20pm | 950am |_9 50am 
Traim heaving at 12:10 p. m. has Pullman Buf- | Canal Dover.....| 257 pw} 6 (5pm |........... |............ 
fet Steeper from Cleveland to New York, arriv- | New Comerst’n| 3 °8 6 45 AB) ..cccccc00.. 
ing in New York at 8:00 next morning Cambridge. ...... 438 Be aay res aes 
Daity; all other trains daily except Sunday. | Macksburg ..... 6 09 > (pie, COREIRH Roaeeoacay 
Mt. ye. & Pan Handle Route Marietta........ar 72 a 5) | Re Ree 
C., A. & C. Ry. ARRIVE. DKPART. 
Akron, Col. ¥ Cin.’ oe. rer” 5 40 pm 810am WESTWARD.| No. 6. | Nw. x No, 4 | 
Akron, C9". in. Night Marietta ......)v| 6 00 amji2 10 pu). 
TERIA carccergiccenriggeencons 645am 800pm|! Macksburg. -| 16 i ‘gdp emenaey rassioone 
Akron & Columbus Exp...... 105pm 1210p 1m | Campridge...... 3 00 
Akron & sad Accom...... 93am 325pm/| New Comerst’n| 10 00 400 
The 8 p. m. train runs om f Elegant Puilman | (anal Dover...../!042am| 4 40pm |S" 
palace desping cars attache All other trains Bowerston...... li: 25 aw! 3 45Pu Sib aw 
sae tamcpcage 8 sini. Leesville... 1132 | 385 | 6020 [TT 
errodsville.. ll 4 
Depot. South Water St. and Viaduct. New Cumberl’d/1) 52 425 ce pears 
ARRIVE. DEPART. | Valley Junc...../12 20 pm| 5 02 ck Sigag Re 
N.Y. & Pitts. Express.......... 5 $8am *8 Bam 12 50 535 aa aaa 
Fast N. Y. & Pitts. Express..*10 55am *3 00pm 105 5 50 eal Wasenaraaes 
Mahoning Accommodation.. t6 40am 140 6 25 Sa RE iee 
Pittsburgh Express... +62pm 145 yay le | ag Pa aReubee 
Youngstown Local 8 am 218 7 02 | aie CRETE 
Mahoning div and Pit 1 “11 40am 3 05 7 tee 
Mahoning Val Accom. , *4 30pm 355 | 825 11125 725 aM 
Fittohs Express... . 11%2Orm 1110pm 407 835 1137 735 
York Exp ress.. .. "800 pm -| 423 915 /|1155 751 
a "Daily. + Daily except Sunday. { Daily ex- | C -| 439 929 /|1210Pm)| 806 
cept Monday. 4 9 45 - 4 § 3 
‘Lake Shore & Michigan ca ees Toledo.........ar! 620 pu i6.45*") ] 50 pul 9 40 am 
TRAINS GOING EAST. — from West. part No. 27|No. 25|Hur ios 
o. % 
No. 4, Fast Limited Ex...... 255am *255am 5| Huron Divis’n.|Ne »- 26)No. 28 
0.8, N.Y.,B’t’n& At. Ex *8 30am "665am 4:50 pM 7 65am| Ar. Huron ..Lv| 910m) 5 30pm 
0. 26, Elyria Accom.. WIE tactlinednens 432 73 Friese Landing, 925 5 45 
KU. Toledo & Buffalo Ac- 7 420001795 J ilan......| 945 | 603 
com. via Sandusky......... +10 05am *79 i5am/ Lv 355|Lv 700 Norwalk... 4710 20)Ar 630 
No. 24, Beta Accom...... 110 06am 110 15am) Ar pM/Ar aM)"* alk../Dy amily aM 
No. 10, N. Y. & Boston “Flyer,” ES Bee ee: Pr enchanaty 4 sonebilbhtiein UreXidiprsneriie 
No. ae ve Bos. Ex. .* r~ pm a S pm * Daily a 
No.2 ight EPTCSS....0s-00e0 vu Pm! Thi . 
Ss = m 8 road is now open through from Toledo to 
No %, Conneaut Accom.. Arrive | Depart Bowerston, connectin — the Pennsylvania 


TRAINS GOING WEST. 


m East. Wes 
No. 1, Fast Limited Ex..... *12 Lib = *12 is am 
No.23, Cleveland Express. *2 1 


o. 3. Chi. Ex. via Sand’y.. oem 45 45am 
No.25, Mich. Ac.via Norw’k ......00...+.. 5 45am 

0. 21, Toledo Ex. via Nor- 

waik and Sandusky... ...... 412 50pm 3 20pm 


No. 5. Fast St. Louis & Chi- 


eago Ex.via Sandusky. *10 50am *10 5am 


‘No.9 hi.Pac.Ex. via ork *6 55pm *7 15pm 
No. 31, Elyria Accommods- 

tion. to Elyria Omly............ssesereeseeeees 4 Opm 
No. 27, Conneaut Accom..... +8 10am ............... 


0am 

Sunda: train for Nottingham— Departa: 15a. m, 
and 1: :00 p. m.; arrive 9:20 @. m. and 4:45 p m. 

Reference marks—*Daily. tDaily except Sun- 
lav. .Daily except Monday. 

A local Cleveland and New York Sleeper and 
dining car daily on No. 10, leaving Cleveland at 

:35 a. m,, arrives Grand Ventral Depot, New 
York 7:30 a. m. 

For further information as_ to trains and con- 
nections apply at the Union Ticket Office, corner 
Bank & Superior-sts., under Mercantile Bank. 
M. E. GAUL, A. J. SMITH, 

City Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 


Cleveland and Canton Railroad. 


Arrive.—Canton, Sherrodsville and Coshocton 
55 a.m., 7 00 p.m 
Kent —*7 50a.m. .*716p 
Bedford—*7:50 a. m.. 1 208" D. oe 716 p.m. 
Newburgh and Miles avenue—7: 10 a.m.. 
p,m. 5:33 p.m. 


Ganon, Sher’dvitl & Cosh’t’n—7:00 a.m. and 


Kent—*8: 38 a.m. and *8:36 p.m. 
Bedford-*8:38 a.m.. 4:45 p.m., 11:10 a,m., 5:45 p 
Newburgh 4 Miles Avenue—6:12 a.m., ": ‘00 


p.m., 4:40 p 

Trains ate my with * run daily. All others 
daily except Sunday. 

Depot at Ontario street. ony sit Huron street 
Cleveland, Lorain and Wheelina. 


DEPART. ARRIVE. 
645em 655pm 
40pm 92am 


4:15, 


Wheeling Express............0+ 
Ubrichsville Express. ........... 





Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2. 1888, pas.enger trains 
wil} Govart from and arrive at the Pittsburgh 
d Lake Erie Depot at Pittsburgh, as follows, 
ona time: 
P. & L. E. R..R. Depart for— 


No. 1, Cleveland, Bradford and East...... 6 25 a.m 
No. 5, Buffalo, St. Louis, Cleveland...... 745 a.m 
No. 5, Beaver Falls Accommodation....... 8 40 a.m 
No. 7, Buffalo, New York, and all New 
‘England OS BE 2 IRE 10 15a.m 
No. 9, Chicago, Cincinnati, St. Louis,... 110 p.m 
No. 11, Buffalo Express......c..secccecessesccce 3 30 p.m 
No."13, Beaver Falls SAseeAMAAR.. 5 20 p.m 
No. 14, Buffalo Express... a opbanreiian i p.m 
Arrive from— 
No. .2 Beaver Falls Accommodation...... 5 25 a.m 


No.4, Buffalo and Cleveland Night Exp. 6 55 a.m 


No. 6, Youngstown Accommodation....... 9 20a.m 
No8 Beaver Falls Accommodation,...... 12 40 p.m 
No. 10, Chicago, Cincinnati & St. Louis, 135 p.m 
No. 12, Buffalo Express,.........-..::eseeeeene 5 45 p.m 


No. 14, Cincin.,St.JLouis and Cleveland, 805 p.m 
No. 14, Cleveland & Buffalo Express...... 10 35 p.m 
Pittsburgh & Lake Erie trains Nos. 4, 15, 8 and 
10 daily. 
E. POLS ROOK, General Superintendent. 
R. W. JONES, Master of Transportation. 
A.D. SMITE Gen’! Pass, Ag’t, Pittsburgh. 


System for all points 
THROUGH 0 SERVICE. 
Between Toledo, Cambridge and Marietta. 
and Bowerston. 
and Akron, Youngstown and 
; Pittsburgh. 
pa Chicago, Aizen. Youngstown and Pitts- 


rgh. 
M.D. WOODFORD. JAMES M. HALL 
Gen’l Manager Gen’! Pass. Agt. 


“ -« 





Scioto Valley Railway 
Phage ee go 


n effect Aug. 8 
THE SHORT tIiNE +O. ALL POINTS 
North and Sant, East and Southeast, West 























Northwest. 
TRAINS GOING SOUTH 

STATIONS. No. 2. | No. 4. ) No. 6. 
5 30 p.m 

5 52 ir 

6 04 id 

12 12 p.m| 6 20 “ 

12% “| 642 “ 

254 “* | 704 ** 

1 35 ii) 7 50 ct) 

am: “ (tm 

2 20 iT) 8 388 oe 

234 “* | 853 * 

250 ee 9 08 oo 

309 ct) 9 25 ity 

3 35 ‘ry g 50 “e 

351 “ 11006 * 

sm “ wee * 

418 ‘* |1083 °* 

429 ** 11044 “ 

439 ** 11054 * 

450 “ 11105 * 
Ashland... 5 20 p.mil1 35 p, .m 








Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily 
Train No. 6 jaleee supper at Chillicothe. 





TRAINS GUING NORTH. 
_» _ STATIONS. 





No. 1. No. 3. 


Zz 
° 
an 




















246 a.m! 847 a.m} 525 p.m 
sie” (8? se © 
3 928 * 606 ‘ 
Hanging Rock .. 336 * | 938 * | 616 * 
Havernill............. 346 | 949 “ | 627 * 
Wheelersbureg ...... 406 ‘* |1010 * | G48 * 
Sciotoville............ 412 ** {1016 * | 654 * 
Portsmouth........... 427 *“ (1032 * | 710 * 
Lucasville............ 449 * 11056 * | 795 * 
“eee 54 * |i}14 * | 753 « 
OS ene 518 ** |1130 “ | 808 “ 
Waverly......ccocccsss 530 “* (1143 “ | 821 “ 
eS 540 “ |1153 “ | 830 * 
Chillicothe ........... 635 ** |1255 p.m! 920 “ 
<ingston 708 * 1126 * | 946 * 
Circleville to" (ee oer 
shville 750 “ | 210 * 11029 * 
ockbourne .. - | 806 * | 226 * Hod * 
Valley Crossing. . ew | aa eee 

Colurabus............ Ar! 840 a.m! 3 00 p.m/11 17 p.m 





Train No. 1. daily. 
_ Trains Nos. 3 and 5 daily, except Sunday. 

COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada. can be found at the following Stations: 
Columbus, Circieville, Kingston, Chillicothe 
werersy. Portsmouth, Ironten, 4. C. & I. 
Ashian 

For further information relative to rates, con. 
nectiors and through time. call on your Ticke, 





Agent, ot a drett 
INO. Astl Rece 
Gon’i "ass. ue Ticket Ag’t, Columbus, Ohio. 


M, Wayne, Cincinnati & Lousril 


RAILROAD. 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND 8ST. LOUIS. 


13 MILES rete 13 


Fort Wives. and Indianapolis 
Thanh any other Rotite. 


22 HES eHeRTER OD 


By 3 HOURS, Between 
Louisville and ind Fort Wayne. 


Ask for or Tickets 
—VIA— 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 
W.W. WORTHINGTON, S. A, WIKEL, 


Gen’1 Supt. Gen’! » aes Agent, 
FORT WAYNE, IN 


The Picturesaue Lehigh 
Valley Route. 


Two through trains with Pullman cars at- 





rozcte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. M. and 3:40 p. w., Buffalo 9:10 a, 
m. and 5:30 p. m., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
-he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent Bethlehem, Pa. 


DETROIT AND CLEVELAND 


Steam Naviga‘ion Company, 





(Office Wharf 23 River St.) 


—BETWEEN— 


Cleveland and Detroit. 
MACKINAC ISLAND, 


OSCODA, SAND BEACH, 
Port Huron, St. Clair, Oakland House, 
Marine City. 


CLEVELAND AND DETROIT 


DURING SUMMER MONTHS. 





| Special Sunday 
| Trips between 


For full information, rates, tickets, ete., apply 


E.B » WaTTOOMe, G. P. A., Detroit, Mich. 
T. F. NEWMAN, G. A,, Cleveland, G 


—OR AT THE— 
Travelers’ Information Bureau, 


224 Bank Street, Cleveland, Ohio. 
Who also have full line ocean tickets, etc 





Valley Short Line. 
CLEVELAND» AKRON, CANTON & MARIETTA. 
Dagan. 
No. 1, Valley Junction Express, 8:25 a m daily. 
No.3. Marietta Mail 1 and Express, 11:30 a m 
daily, except Sunday. 
No. 5, Canton Fast roses, 4:30 p m daily. 
Arrive. 
| No. , Canton Fast F xpress, 9:55 a m daily. 
| No. 2: Marietta Mail and Express, 2:08 p m 
|_ daily. yezoet Sunday. 
' No. 4, Valley Junction Express, 5:50 p m daily. 
Depot—South ee Street. 
, ISAAC BEY ROL R, A. CARRAN 
Gen. eee Gen. Pass, Ag’t. 





tached are now run via by this beautiful scenic , y 


St.lgnace,Alpena, Cheybogan, Harrisville, 1 


THE FAVORITE 
Ati 
Pictutesijue Route 


TO 





New York, Boston and the East. 





THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE; AND 
THE SOUTHRAST. 

Ghanian! 
Uhaiige of titte goes into effect Nov. 27.1887: 


Central, ot Nihetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 


D 
No. 62, Mahoning Val Yow Accommo... t 6 
*~ 


i 


Cpvcvvcte ee: 


BEBBEEBRE ESESBEEBESB 


No. 72, New Y 
No, 72, past Bitch ey Oe ee 8 
No. 64, Fast aoe ork Express.......:... 


Oneeeeeeecereeenee 


4 Rls ssks cascecestces 
No. 66, Leavit ugh Expres OCOMMO......000.. 
No. 68 A tteburgh | mone iL iascinsissduee’ +1 
Vo. 68, New York Express............0: =f 
No. 70, Pittsburgh fesal SI Bxpress Saale 
No. 74, Shenango Valley Express.........4 


pmol 
SSsssssees 


> 
3 
= 


No. 73, Shenango Valley Express......... 
New York E 
1, Pittsburgh Express................. 
Fast New ret 
65, Pittsburgh E 
ee h ‘xpress 
63, New Yor 
Pittsburgh Express. 
yosvitte urg Loca 
rie Express, is exp’ 
vigatier only, — all po 
tand South-east, carr 4 
no passengers (except Monday) 4120p 
*Daily .t Daily, except Sunday. 
fe | te. the only spate by w ich passtapers 
can_ reach Corry, Elmira, Binghampton. 
York City and intermediate points witnout 
change. One change to Boston and New Englan? 
cities 


Ve tetig go's 
RESSSSRSS 
Sevtrvrcre rere 





Pee eeanebeseeesceces 





Baggage checked through to all points East. 
Through tickets and information regarding the 
route can be obtained “ office, 1a Superior street, 


and at Central De uth Wa at r stréet and 
Viaduct, Cleveland, sh p by Erie Express. 
JR ALER, Gen. Supt.. 
Oleveland, O. 
L. P. FARMER, Gen’! Pass. Agent, 
ew York. 


W.C. RINEARSON, Ass’t G. P. A 
Cincinnati, 0 
M. L. FOUTS, City Pass naeenger Agent, 
141 Superior Street, Weddell et 
Cleveland, 0. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta. Caldwell. Cambridge, Newcomers- 
town, Canal Dover, Canton. Akron, Cleve- 
land, Buffalo. Toledo puteparsn. New 
York. Coshocton, Newark, Zanes- 
ville, Columbus, Chicago 
and St. Louis. 


In effect November 27th, 1887. 




















GOING NORTH. GOING SOUTH. 
No. 4. | No.2. | STATIONS. | No.1. | No.3. 
935am| 140 4m)..Parkersburg...| 225 pmj1l 35exu 

1210 pm} 600 is... ar‘etta......|10 25 am] 7 25 

1231 6 21 ....Caywood......|10 06 7 04 

12 37 6 27 -oe_ Stanley...... 10 00 658 

+ 1262 € 42 Whipple...... ¥ 45 6 43 
02 ae eae arner...... 9 36 6 33 
116 ., ee | “See 9 22 618 
124 715 ... Macksburg...| 9 15 6 09 
132 7 22 Dexter City...| 9 08 6 00 
137 727 ‘|...South Olive...) 9 04 6 55 
145 7 35 -Dudley...... 8 58 5 48 
155 (a eee dwell...... 8 50 5 40 
2 05 755 Belle Valley...| 8 41 5 30 
215 ae Sete 5 aa sateed 831 5 20 
228 818 Pt. “ccna. 818 5 07 
2 40 834 ..Byesville.....| 8 00 453 
3 00 8 57 Cambridge...| 745 438 
307 9 05 ...-Oldham’s.....| 7 35 428 
$15 | es Miller’s...... 7 2 420 
325 9 25 Kimbolton....| 718 410 
3 40 9 40 Guernsey 703 3 55 
347 9 47 Post Boy...... 6 54 347 
400 10 00 N.Comerstown) 6 45 338 
ee iia t.: fee 6 36 3°0 
420 |1020 Phillipsburg ..| 6 25 318 
424 10 25 k B 6 20 313 
430 10 32 cco PUPROE’S «0005. 614 3 07 
440 10 42 ..Canal Dover..| 605 4m| 257 
500 1105 |ar.Vall’yJ’n.lv 235 
502 11 20 lv. Vall’yJ’n.ar 2 25 
12 04 130 
1258 1240° 
268 11 30 
8 00 5 40 
10 45 6 15 Thon 














Through coaches on trains Nos.2 and 3 be- 
tween Marietta, Canton, Akron, Cleveland and 
LS roar Close connections pete. at Marietta 
with C N. and Ohio Kiver 
Packets; at Cambridge with B. & O., east and 
west; at Newcomerstown with P., CG. & St. ¥ vl 
east and West; at Canal Dover with c,L&Ww 
and C. & P, north and east; at ,Valley "Junction 
with W. & L. E. and Vall ey R’y. Train No. 8 
leaves Marietta at 3 p.m , Whipple 355, Warner 
410, Elba 4 30, Macksburg 4 43, Dexter City 4 55, 
Caldwell 5 30, arriving Cambridge 7 18 p. m. No. 

5 leayes Valley Junction at 5 40 p. m., arrives 
Canal Dover 6 05 p. m. 
W.K. Ricaarps, 


A. T. Wickorr, Gen. Pass. Agt 
Gen. Manager, 
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323 
51% to 6 in..... sa tte ccstrnocomen sats A Malleabie gaions pceaevibia TELEPHONE 2312 FOREST CITY FILE WORKS. ™ .. ESTABLISHED 1876, 
ti 
Gita aa ot ia J. & cr MOORES BROS., 
er Gas Difile HOOKS ........6.:icececssessoees x OE 
4 ots. Ib = iron anges, itianifoids ahd expatision 6s 
: ‘ > 
2 to 9-16 wide by 2 to 54 thick...............ssecee.U Hock. - z aha expansion plates. “coil oii pee ae 
wesgsemer and O, H. Steel, BUBDGB . nc ccoccocesccsce svoestesccgse sacsge cecsqecocecencssoe j 
, [ron body: Globe, angle, check, cross, M 
MahiMery ..00000cc0c0se0s0-seessoesooscee base ch _ 7, butterfly, throttle, og he és FI LE A ND RAS P A fh U FA CT U od E RS 
[hes Gnccaseseiiinne aol enswpebstinianevencte S 4 ron b halle: Miceamadon iebeks nbd tren coche, af e make a specia ‘i i made from Extra | Office 26 eae ast ELAND, 1 Ag to 24 Center St 
w 1” BASRA 3 i eee aaa 
ie. Te pn 03 «| Tron body: from cocks with brass plugs. | 
g MIB YELP OR aw wmnrsensoosecncovenseornsreses 
ier hl Jeo Clissification below. we . Saree, Cheek, cross satety, The McParlan & Nottingham C0. 
Machitier} Steel. Tarottle dings therfly Valves... cccccccccsssee ny Ses hintrcogmematir 
ROUNDS AND sitanis.. soe ty ex. pow od it. # = globe valves, with Setened LATHES, PLANERS, SHAPERS AND 














Bra: s: Steain, setvite, ‘meter ‘and union 














lto3 in incl wien poh lm. 

rf = “ Brass: ‘Expansion joints and stéain bibba.. 
to 1516 “* pississipol GAUZE COCKS. ..scesececcncereeeesenin 
erie Gas proving PUMDS..euen 
frit it39 ee Oil cups. tubricators and air cocks.............. 

0.7 Cormega stom 4 SION cisomiasssnseadiasanocitoars +4 
per s ed lengths, ab’e 24in. 0.7 er COCKS . 
qe ine © cutting, a ed lengths, 12to24in....0.4 | ,OMP- SAUTE COCKS.......+.. 0005. ceesseeseree seseeane 


bitie cutting to spegified lengths less than 
jiheoen oseeré ng td contract; btit not Jess than 
Of Kents on eath size extra: Sawing, otie-half 


} the above éxtra for cutting. 
Piats. cts. per Tb ex. 
to § in., By 5-16 to 1 in. thick.....scseccsceseees base 
i to bin., ‘ay nid 9 32 in, thick.........:..s0000 0.2 
ie tos lor yo and 7-32 in. th - 0.3 
1% to 6in., iby} 4 and §-3? in, thick. oi 
% tol 7-19 in., vy 4 to 1 in. thick................... 0.3 
$8 to 17. I6in., by © £46 and 7-32 in. thick..........0.4 
¥% to 1 7-16 in., by % and 5 32 in. OS “Sean 0.5 
to 11-16 in., ‘by 14 to 74 in. thick... . 0.4 
t> 11-14 in., by 3-16 and 7-32 in. thick...........0.6 
to 11-16 in., by 4% and_ 5-22 in. thick. ............ 0.8 
to % in., by 1-16 and 3-22 in. thick .............. 2.0 
13-16 to NZ in., by 1.16 and 3- 2 in. thick.........1.5 
1% to 3 in., by 1- 6 and 3-32 in. thick............... 1.0 
These extras apply on Tire, Toe-Calk, Shoe 
and Fiat Machinery =teel, also on ‘utter Shoes. 
SPHING STEEL FLATS. cts. ex, 


ito iyi is. by No. 1 gauge to 4 gauige 
| to 3 in No. 5 gatige to 7 gauge 
% to 3 in. . 4 No. 8 gauge to10 gauge 
a by No. 11 gauge to 16 gauge 


1% to4 in. by No. 4 patse to “ain. inelusiye,base 


“a 
“ 
‘ 


to 3 in, by No. 1) gauge to 20 gauge d 
to % in. by No. 10 gauge to 16 gauge =“ 
to % in. by No.17 gauge to 20 gauge ‘ 
8 to 54 in. by No. zl gauge to 24 gauge 
essemer and Opeh Hearth cut to length, 24 
tich and over 1-10 cent pet Ib. extra; and under, 
y spé cial tontract. 


“ 


ee 
Sa ousoumw 








ROUND ey STEEL. éts. ex 
5 to 1% inches.. base 
BO 40) O- 10 IROUE cc cinccersiveaneriecsebiseauianabainne 2 
36 to 7-16 inches... ecusncsecensecesess eompessessconcsee OOD 
5-0 PIRI. 5 ois 5ccnsciccacsubtumseusiasevectkioescnmdvenlad vd, 4 
94 FROROB.....rcevcosersnecchkjieieiguntanseuansniinliass siceics 


English Tool sSceel. 
Jessops. 











































































Hob on’s “ Best”. .-. 
“* Choice ”’ 
Burden Boiler Rivets. 

44, %, 11-16 and % inches diameter................. 4 00 
Bri ge 4, %. 11-l6and%inch diam _....... 400 
Rollsand Oastings. 

Furnace floor and straighten plates... ~alide 
Housings ana castings not otherwise specified ae 
Guide plates 91 +4 
Spindles and coupling pases... ee 1%c 

d rolls and pinions, large size.................... 2¢ 
Sand ro and re & 1 ane. emmamniaase: 7 
ipe mill castings...... 3 C 
Rolling mill ae OE BD inisxc-ennbtcinnsabeds 2¢ 
Spur and bevel wheels, large 3c 
Spur and bevel wheels, smalll............0.-«..++-.. 334c 
PIGS UD 6 By Ti nec cence vccsasaccondcacenctinall 4c 
poeys over 30 a MES aA EEE, Soge 
ngine castings, light ..... Cc 
Engine castings, heavy 2c | 6 
SCRAP IRON AND OLD METAL 
Net Ton 
No.1 RB. R. wrought scrap ...-.....ccccce- oe cose #23 00 
fio. 1 wrought scrap..... . 2000 
No. 1 Machine cast scrap............... -- 1500 
Stove plate (free from burnt iron) «- 1050 
Grate * 11 00 
Pipes and flues (Clean).............s.scscerseereceees 13 00 
MMII NEE circ cnc<arhdacn  gcntanshsasbsrebcoesctenneeeciance 12 50 
ROOD GIN WINE PI soni snncchracto cence casnswbisesstes 10 00 
Iron axles ...... ie 28 00 
Light sheet iron .............. . 100 
BEA PE catntetnaicia spavinsinteih Otshcane ocatensictas 16 00 
Wrought turning (free from ened iia ag 1500 
rought iron, oily drillings... 14 00 
Came TOMEIIE ccceceesseasucopcsvsesesscncesese veseseeshres 11 00 
Malleable iron.. heoeadonansnnrsotcs cet 
Uncut wrens iron boilers............... CS 
Steal MS WRIARR ‘spccsissascoceseneseascsecninesssedees 14 50 
Old Freeh WRONG a sessccosmercstvesssoons - eres tons $27 00 
Old steel rails .. 23 00 
Car wheels 00 
Ol perth 7 
No. 1. H. red Brass 8 
Heavy yellow brass .........c...sc00+0 vane as 
Light ellow Brass 5 
Ton Lead inc 3 
8 
ERQIUY TIGA ccnesnsnistsbaatindiiasiensvaesc eases 3% 
WROUCHT IRON PIPE. 
DISCOUNTS. 
Discount 
Per Ct. 
Wyopaht i iron pipe: Butt black..........X str 
». r 
Wyosens | iron pipe. Lap black........... X str 
Wroueht i iron pipe: Eutt galv 
Lap-welded belier tubes... 
Lead pipe... 
Sheet lead 
Galvanized spiral ere. 
Patent adiustable = “ 49 
Globe ventilators......... sigaah 4 
Tin tubing...... 50 
ittings for same 30 
2xpanding conductor pipe and fittings...... 40 
- iron piece pitines 6 wed wrouget iron 
. black and galv... “i 
Bushi ings and MINI <: <sdodcns “ansinbecamraeeteesamaia 72 








Gas sAxtaré fittings ic hpdetaancicne axcdadeiipabaantcnobche 
McNamara hyatants atid street washers. «Spec’l 

Stop Cock DOKCS...:ci..cencc.-ccoseecéeccsceosgiscs esse 

Galvanized wrovght iron range boilets, to 











co doses prenulitihiimbinaccnmpigsnstbeibececontssbeaene 
Stands fof sa 

Cobiper Bat 20 
2) PRES IEE SRE PAE NRSIRS, Spec’l 
Cast iroh soil pipe, fo 6 in. iticlusive es ssseasss 65 

ttings, to 6 in. iticlu- 

ME igesridirtani dae capone bay oea bis soesveenes 2h secités: 
Cast i iron en on dsc uscsteneascd touventos 70 

eS ee LA ON 
Drive-we!l points.. hubabnbdutehcins. cuavesosbietoensicces 50 


stops, shower mage hy- 
drant end ball cocks 
Compression: 
Rough and fin. plain, tray and bath bibbs. 50 
stups; urinal, hopper, =P. 
drant and ball cocks... ‘« 50 
Basin eceks, from No.1 ‘to 13 inclusive...... 50 


Rough and fin. oiala, tray and bath hy} 





above No, 13, and double e 

Pan and ‘sink fit a ae 40 
NE I se Rn oo es ancatcconetles 50 
Shaw poo'ng sprinklers... 50 
Double bath cocks and chain. stays.. ars ES 50 


oeeeee 





couplings, “ground face, ofS 
Di iacisncdecennadibassintn ecanieceveansousosessd net, 
Boller couplings plain face, 


.-net, si2 20 
Basia plugs and grates; bath, sink and 

wash tray PIUZS...........ccceseee 
Soldering nipples and unions 
Union joints 
End ferrules; street washer screws, checks 












ELE ERE TEE ENT 
Hydrant and basin clamps. bydrant 
| eS petisncesesseneccenanenseooie 
Pipe taps, reamers and dies......... ............. 60 
Plain pipe tongs and gas plyers................ 50 
Wrenches: SRE RES EE 50 & 1 


Pip: tongs: 


: rock 10 

Vises: Plain Pipe....s.00......se000 55 

ES Rae ce AO 

$4 Parker's COMD....+ecerer.seeseerere oe 50 

‘*  Bauer’s pipe and bolt.........2........... 10 

gael LAMMETS......c0erereeveoreve ver seeeseenee 3 4 
a .> ae epeaepgpeceseoestgesbeavennbaseas pec’ 

pire cutters: EES Ee 20 

Eureka.. Soinansbasaaninouepecensa 45 

“ ee istccmscicemueacscc 40 

o | RIES eC 50 & 5 
Malleable oilers and hand lamps............... Spec’l 


Screwing stocks é 
Armstrong's adjustable stocks and dies... "25.&10 
Waste, at janafactarer’ 8 prices. 

Gas fitters’ cement.. 
MIND NIE 1s canensiin ooh 
Riley Bros. cement.. 
Otley Bros. steam packin 









Mineral wool............+2++- Spec’! 
Lubricating Compound...............se-eeeses ...Speo’] 
Malleaple iron fittings, black and galy...... 25 


Wroueht iron couplings and nipples, black 
and galv........... 


Standard Wrought liron, micas Gas and 





























Water Pipe, 
«| a Ss .° 
2. = 2s) s & 
= SK +3 26 2 oa 2 2 . 
ono on S & wilt oi -2& 
Bas| 52) s55) ¢ |s2zlte5| $83 
a“ 8 & zits GC) 8 to | So Su tee 
Ses MSR Ase) 2 | Soaks) ams 
age) ER | 8S] 6 ie | del & 
In. In, | Lbs. 
004 | 005 068 | 024) 27 0 05 
004 | 005 088 | 042/| 18 005 
004 | 006%; .091 | 056; 18 005 
005 | 007 -109 | 084/ 14 005 
4 | 007 | 009 113; 112) Ile 0 05 
1 00934) 01234) .134 | 167] 11%] 006 
1 01244) 017 140 | 224} Jl 007 
1 022 | 025 145 | 268) 11 0 08 
2 0% | 032 | .154|) 361] 14; 010 
2% | 044 | 049 | .204/| 574 8 015 
3 058 | 064 | 217| 754 8 0 20 
34% | 070 | 086 | .226| 900 8 02 
4 08 | 100 | .237 | 1066 8 035 
44/100 | 125 | .246 | 1249 8 0 45 
5 120 | 150 | .259 | 1450 8 055 
6 165 | 2% | -280 | 18 76 8 070 
7 200 | 301 | 23 27 8 0 85 
8 275 | ,822 | 2818 8 100 
i) 370 -344 | 3370 8 120 
10 475 366 | 4006 s 125 
ll 5 75 -375 | 45 02 8 150 
12 6 50 375 | 49.00 8 250 
13 775 | 376 oe 8 
14 9 00 375 | 58 8 
15 10 00 | 87h | 6240 8 














: Extra Strong, double above list, 





DRILL PRESSES. 


*220 West Second St., 


CINCINNATI, OHIO.’ 321y’ 





WoRSswickK MFG. 


MANUPACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND Prag GOODS. 


Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


manufeveers otf 1Ne Worswick Patent Radiators. 
AGENTS FOK IRON PIPE AND BOILER TUBES. 


Corner Water and St. Clair Streets, 


42 CLEVELAND, oO. 





Double Extra Strong. doublé list of Extra 
Strong. 
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MACHINERY FOR 


traightening & Cutting Wir 


Of all Sizes te aay Length. 
Send for Catalogue. 


NO. ADT & Soa 


~New Haven, Conn. U.S A 








BEFORE YOU BUY A 


BICYCLE or GUN, 


Bend id slam to A. W. G0 uP 

ayton, Ohio, for 
path. on every new American 
make. 250 second-hand wheels 
in stock. Repairing and Nick- 
eling. Bicycles and Guns tak- 
en in trade. 








Walkers Tool Holder. 


For holding drills and reamers 
for lathe wor Prevents break- 
ing or slipping. Can also be used 
for drilling and ree ming 
holes by hand, and tor 
reaming holes under dril] 

presses, ete. Five hold- 
ers is a set. Made with 
louble handle, oan require 

Walker Mig. Gon. “CLEVELAND. 0, 










A Great Offer 


OF VALUABLE BOOKS. 


Our previous offer of books was so well received 
that we have decided to enlarge the liet, hence 


We Will Give as Premiums 


WITH THE 


WESTERN MACHINIST 


for ONE YEAR, at the remarkably low price off 
$1.25, any one of the books named below. The 
book delivered free. 


All these books are printed from new plates, in 





large, clear type. on good paper, very hand- 

somely bound in cloth, black and goli. 12mos. 
—— »—— 

Adventures Among the Indians. Kingston. 

Arabian Nights Entertainment. 

Cast Up by the Sea. Baker. 

Daughter of Feta. A. Black. 

East ne, Wood. 

Hight Years’ Wanderings in Ceylon. Baker. 


Erling The Bold, Ballantyne. 
Ethan Brand. Hawthorne. 
Felix Holt. Eliot. 
Frankensteiri, and Denis Duval. Mrs. Shelley 
and Thacker#y. 
Franklin’s Auti phy. Frankfin and Stuber. 
Green Pastures an ily. Black. 
Haunted House, and e Coming Races. Bulwer. 
Hyperion. Longfellow. 
Ivanhoe. Scott. 
Jane Eyre. C. "Bronte. 
John Halifax. Mulock. 
Ladies and Gentlemen’s Etiquette. 
Last Days of Pompeii. Bulwer. 
Last of the Mohicans Cooper. 
Macleod of Dare- Blach. 
Maid of Athens. MeCarty. 
Mark Seaworth. Kingston. 
Midshipman. Kington. 
Mill on the Floss. Eliot. 
Mysterious Island. Verne. 
Oliver Twist. Dickens. 
Our Mutual Friend. Dickens. 
Paul and Virginia, Rasselas, and Viear of Wake- 
Geld, St. Pierre, Johnson, and Goldsmith. 
Red Eric. Ballantyne. 
Rifle and Hound in Dioton: Baker. 
Romola. Eliot. 
Round the World. Kingston. 
Sartor Resartus Carlyle. 
Sevttish Chiefs. Porter. 
Shadows and Sunbeams. 
Shandon Bells. Black. 
Sketch Book, Irving. 
Spanish Nun, and the ‘Black Dwarf. De Quincey 
and Scott. 
Stoddard’s Readings anJ Recitations. Stoddard. 
Strange Adventures of a Phaeton. Black, 
Sunrise. Black. 
Thaddeus of Warsaw. Porter. 
That Beautiful Wretch. Black. 
Thicker Than Water. Payn. 
Three Feathers. Black. 
Three Spaniards. ‘Walker. 
Tour of the World in 80 Days. 
T0,00C Leagues Under The Sea. 
VwoOna Tower. Hard rdy. 
an Nostrand’s Science Series. (18mo, green 
boards. Amply illustrated where the subject 
. ge Fi 
0 imneys for Furnaces. Fire-places, 
Stel.m-Boilers. By R. Armstrong, TC. EK, Ys 
ondaedition, enlarged 
No. 2 Steam-Boiler Explosions. By Zerah Col- 


ur 
No. 3. "A Treatise on the Compound Engine 
By John Turnbull, Jr. Second edition, 
By John Popa edition, revised 


obpinson, 
No. 9. Fuel. By C. Williams Siemens, D. C. L.; 
to which is appended the Value of Artificial 


mae as Compared with Coal. By Jno. Worm- 
aid, v. 
No. 21. By Ricnard H 

o. 2 chard H Buel, 


No. 24. A Practical gt tentise the T, 
Wheels, 7, prot. B f 5 ag nom of 
No. 27. oiler cance 
~' A ; . o— on and Corrosion 

No. 29. Steam Injectors. 

P+ aa x. sorn Poses Rs 5 
7) oundations y Pro ] 

C. E. Translated from the Trane” Gandecd. 

No. 47. Linkages; the Difergnt Forms and Uses 
of Articulated Links. By J De Rows. 

No. 66. Dynamo-Electric Machinery. By 8. P 
Thompson. With notes b Po 

No. 68. Steam Heating. By Robert Bohens, 
Send postal note or express order at our risk 

but stamps will be received. Address, 

CLEVFLAND PRINTING AND PUB. CO 


Cor. Wood and St. Clair Sts., Cleveland, 0. 





Fanny Fern. 


Verne. 
Verne. 


Safety Valves. 


Translated from the 







































































IRON TRADE REVIEW. 








UALPRSLET AO, a2 tate, 


Tools, Supplies and Machinery. 


ACENCIES: 
STERLING EMERY WHEEL CO., 

3 Emery and Corurndum Wheels. 
BICKFORD BRILL CO., 
UPRICHT DRILL PRESSES. 
CHAMPION BLOWER & FORGE CO., 
Biowers, Exhausters, Forges, &c. 


J. B. WILLIAMS & SONS, 
Oak Tanned Leather Belting, R. H. Lace. 





THE CLINE ENGINES. 


The most compact, best built and cheapest engine manu- 
factured. Boilers of Steel tested to 180 pounds 
pressure. A written guarantee with every outfit. 


2-Horse Power Engine and Boiler, ,.cemp'ete:. $150. 
4-Horse Power, - $230. 


Usually rated at 3 and 5 Florse Power by other makers. 
2, 4, 6, 8 and 10 Horse Power Stationary, Yacht and 
Launch E ingines and Boilers. Write for Catalogue. 


ELMER E. CLINE, 


50 and 52 Ely Ave., ~ - - ALLIANCE, O, 








Sandusky Metal Works. 


FRED KRANZ, Proprietor. 
Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Sheet Iron Work for 
Brewers and Distillers. 


PLUMBING, GAS 7AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
04-ly SANDUSKY, Ohio, 











The HOPPES Feed-Water PURIFIER. 


Sold on Trial. Clean Boilers Cuaranteed. 

SEND FOR . 

DESCRIPTIVE § 

CIRCULAR 
A 


hase Sheet Steel Troughs easily cleaned. 
HOPPES MANUFACTURING CO., - - Sprinefield, Ohio. 








MIX & BOLAN,No. 520 Washington St., 
DAYTON, 0., U.S.A. 
Manufacturers of 


Hardware Specialties. 


JSUPZRIOR BOLT & RIVET CLIPPERS 


Soraething new; will cut any bolt or rod of iron. 
Cutter being at side enabling user to slip cutter in a 
side in place of over end of back, end do not have to 


push to cut like ashear movement. aa-Send for Circular. 34-ly 







Heid 





THE NEW IMPROVED SCREW WRENCH 
IS THE LATEST AND 
BEST WRENCH 


Now in the market. For descriptiv ecircular 
and prices address 


The Sterling Wrench Co., Sterling, 0 








Cambridge Roofing Co.. 


Menufacturers of 


CROWL’S PATENT STANDING SEAM, 


Plain Rolled, Corrugated and Crimped Edge, 


HAZLET & BEMAN’S 


Automatic Gas 
Steam Regulator 


Te Te) ne, For Maintaining a Uniform 
-= ' Pressure in Steam Boilers 
when Heated with Gas 
Fuel. 

aa@e-The least change in boiler 
pressure opens or closes the 
as val e. 

Aa Works equally as well 
with a low pressure or high 
of gas 

ag-[t is entirely automatic 
in all its operations. 


L. L. LORD, Gen.Agt., 


MEADVILLE, Pa. 


WATIOMAL SATE & LOGE Gt. 


Brainard Block, 


North Side Public Square, 








Telephone 719, Cleveland, O., manufac- 
turers of Fire and Burglar Proof Safes» 
Bank Vaults, Safety Deposit Boxes, Time 
and Combination Locks. 

WORKS, 
C.& P.R.R., bet. Garden & Quincy Sts. 








SEND FOR LIST OF STEEL RULES. 


No. 31, r ft. 
No. 41, 1 ft. 








SS 9 an 


4 With Leather Cases. 





Neatest Pocket 
Rules Out. 








ia) - 
LUFKIN 1 RULE C9? 2 vinmbbelaaet van 0. 
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FOR SALE BY THE TRADE CENERALLY. 


LUFKIN RULE COMPANY, 


CLEVELAND, OHIO. 





SYKES IRON ROOFING Co., NILES,O. 














SYKES’ £5 = a & 

e ole an 
IMPROVED Box Annealed, 
Best Roof in the well Painted on 







both sides with 
Best of Paint 





ous ned and Pure Lin- 
uildings Oil, 
Easy Put On. ee 


2 Send for Hocsbie and Price List, and mention this Paper. 





THE ATNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


300 to 1000 Horse Power. Latest Design, 


For Rolling Mills, Furnaces, Pipe 
Works, Grist and Saw Mills, Ete. ite 
Manufacturers of 


Upright Engines from 10 to 150 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 
M. V. SMITH’S 
Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Onio. 









CINCINNATI, OC. 


Manufacturers of the 


“Hero” Vertical Bole Fees, 






“ STANDARD” 





Roofing, Siding : pad Colling. Made of Steel and Charcoal Iron,Jawarded 
First Medal by the New Orleans Exposition. 


CAMBRIDGE , OHIO 








Send for descript’ve circulars, 


Aetna Medium and High Speed Engines. 








Purchasers 
— of - a 
McGOWAN 
PUMP (9 


—AND— ues Fst'd 1862. 






REMOVABLE WATER CYLINDERS. 

























F 


agers 
f 

WAN 
P co 
1862. 


JERS. 




















‘FREE ‘SITES | 


Manufacturing Establishment : 














14 and 150 E. Front St.. 


|WILSON VANCE. 


Free sites and free gas for fuel are given to first-class manufacturing enterprises, 
who propose in good faith to locate at Findlay, Ohio. 
correspond with persons controlling such concerns, and 

will give personal attention to visitors. 
I buy and sell real estate on commission; have sold nearly a half million dollars wei 
since the Ist of February, 1887, and in no case has the property failed to a 

appreciate at cash 25 per cent. per week on the total 

amount of purchase money. 


I will be glad to 






Is FINDLAY, oO. 












| Over 25, 000 4 


W 4 a 







= 





Sizes: 





Cincinnati, o. 


OTTO CAS ENCINE WORKS 
Schleicher, Schumm & Co., 


rizontal OTTO Gas Engines. 
oan Vertical OTTO Gas En 


vw, é Combined OTTO Gas Kneis. tos bore aus 
; 1, 2, 4, 7 10. 3 25 and 50 hecnpteter. ; 





{ Fpiied: Pepedela 


Twin Cries OTTO Gas Engines. 








SEBASTI N. 
MAY & COMPANY’S 
Improved 
Screw Cutting 
foot or Power 
Lathes. 


Catalogue of Lathes, Drill 
Presses & Machinists’ Tools 
and Supplies mailed on ap- 
plication. Lathes on Trial. 

164 W. Second St., 


= 44ly CINCINNATI, O 





SECTION OF CONVEYOR. — 


THE JEFFREY MANO’FG CO. 


116 W. State St., Columbus, O. 
Manufacturers of 


Roller and Detachable Chain for 
Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
CRAIN 


Barrels, Boxes, &c 
Send for 1887 Illustrated 
: Catalogue. 





Correspondence Solicited. 





E. E. GARVIN & CO., 
139-143 Centre Street, N. Y. 


Manufacturers of 


MACHINISTS’ TOOLS. 





Planers, Lathes, 
Cutters, §& Milling 
.Grinders., Machines, 


eres. 








t 


W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


) Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jessop & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malieabie and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Labrieators, Injectors and Ejectors; Penn. 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way alves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


CROBET & ROTHERY FILES, 





STUBS, ETC., ETC. 





G@. W. STOCKLY. President. J.J. TRACY, Vice-President. 
J. POTTER, Treasurer. N.S. POSSONS, Supt. 


W. F. SWIFT, Secretary, 
W. J. POSSONS, Asst. Supt. 





im (a 


Brush Electric Co., 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


+} No other System in the World equals ours in Simplicity, Durability, 


Earning Capacity, Reliability. The Best is always the Cheap- 
est. 35,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S.A. 
AGENCIES EVERYWHERE. 93 





Eox. Turret ai sSpoced 





LATHES ak, 

And Brass Finishers’ S Ee 
TOOLS. ges 

e s “sf 

CACE MACHINE WORKS, =i 
Waterford, New York. a) x0 








FROM *4 TO 15,000 Lbs. WEIGHT. 
TRUE TO PATTERN, solid, free from blow -holes, 


Bp el ag 
Snr ee MEGar 


CHESTER STEEL CASTING CO., 
) nestor, bs. } 407 Library “St, Phitadetpbia,Pa 


STEEL 


















PENCERIAN 
ISED BY TIE SET aes eH | 
ae | 


IVISON, BLAKEMAN, MAN, TAYLOR, & COvy 











E. T. BARNUM, 


MANUFACTERER OF 


Wire and Iron Work, : 





































Novelty Iron Works, 
Nobles & Sherlock 


PROPRIETORS, 


IRON FOUNDERS 
Architectural and General 
Jobbing Castings. 


Liaht Gray Iron Castinesa speciaity 


Also 2 teers: of co Soi cited 
- Correspon were 2 t ‘ 
84 i 8, OHIO. 


MECHANICAL DRAWINGS. 
Special Machinery Designed and 
Bullt to Order. 
INVENTIONS PERFECTED. 
Petry prom of | Recipes ang | bet ates Ma- 

facturing. 


107 Ash St., Akron, 0 





anu 
J. K. WILLIAMS. 643m 





WEBER & LIND SIGN WORKS, 
Artistic Signs. 
Cor. Ontario & Huron Strs,, 
CLEVELAND, oO. 


Show Cards; ox B . Saved Wo 
ow ors: Pl Banpers. ting; Oar oot 


ial Glows and Oh 





MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240. CLEVELAND, O. 


I.E. 





















THE AMERICAN 
Manufacturing, Mining &~-Milling Co., 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


SPECIALTIES.—The Linn Double-Jaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid Amalgamator ; 
Secor’s Improved Amalgamating Pan (for treatment of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 











MT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


Cc. & G. Cooper & Co., Prop’s, 
Manu 


Corliss Automatic Cut-off Engines, 


50 to 450 Horse Power. 
Slide Vaive Stationary Engines 
All Sizes, Extra Heavy, with Girder, 
Box Frame. 


PORT ASLE sxe Center and 
Side Crank, 6 to 


race BNGINS 6 to be H. P, 
and tn", with Self- “i 
and La Bab amet 

ubular, Locomotive and Flue Bollers. 


yo Olreaiaes. 115] Address C. & G. ef, tate Mt. Vernon, 0 
Pratt. Agent , 8944 St. Clair St. Cleveland, 0 


{ ff < 


Ties 
iy eth 


at 






Send for Prices and Deer 





: , Surra. H. E. Teacuovr. F. W. Surrn. 


SMITH « TEACHOUT, 
umeutererrs ot BOILERS, TANKS and STILLS «= orton 


G PROMPTLY EXECUTED. PLATE AND SHEET IRON WORK. ALS 
UES TAKEN OUT, PIECED AND RESET. NEW FLUES ON HAND. ° 


644 and 646 Broadway. Telephone 1121. [91-ly] CLEVELAND, O. 





Lathes, Planers 
SHAPERS, 
DRILL PRESSES, 
Wood-working Machinery, 


Engines and Boilers, 


Wood Split Pulleys, Shafiing, Hangers and 
Couplings. 


4 Sherriff Ashworth Machinery Co., 


“80 Water Street and 98 Ist Avenue, ly PITTSBURGH, PA. 





Write for Prices—it will pay you. 





CANTON IRON ROOFING CO., Canton, Ohio, 


MANUFACTURERS OF THE H. W. SMITH PATENT 


STEEL Corrucated Iron 


fm Roofing and Sid- 
4 ing. Beaded Iron 
palling and Sid- 
Crim 
Ede @ Roofir g ang 
in Roof 
Pent. oofer’s Paper, &c, 








Made of genu- || 
ine sneet steel |) 
and calamined i 
steel. 





OLG ius cninlcgie, price list end samples. [C6-6m | 





————DEzE ——_ 


Mount Joy Steam Heater 


MANUFACTURED BY THE 


MOUNT JOY STEAM HEATER 0O.. 
MOUNT JOY, PA. 


Self Feeding Magazine. 
Self Draft Regulating. 





\The STANDARD TOOL Co. § 
OLEVEEAS, OHO, 


INCREASE TWIST DRILLS, &c., 
TAPER SHANK DRILLS, 
Straiaht Shank Drilis, 
Machine Bit Drills, 
Screw Driver Bits, 
Bit Stock, 














Shell Reamers, 

Standard Cauges, 

Milling Cutters and Specia! 

Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. a 
New York Office, 33 Chambers Street. 07 4 








Reputation Established. 


William Tod & Co., Youngstown,0., | 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 





=~ 
Sue: 


Hydraulic Cranes and Accumulators. 
8@S" Heavy special machinery generally. Send for illustrated catalogue. 





ns 
“a 

a 
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The Eureka Furnaces. 


Are the ONLY SELF-FEEDERS for SOFT: COAL, 3 
and are equally adapted for 4 
EILARD COAL or COREE .: 
With unequaled record for efficiency and economy. a 
ee 


“New Champion” $tee! Furnaces 


Second to no surface burner.in the market; for 
Hard or Soft Coal, Coke or Natural Gas. 


THESE FURNACES ARE MADE IN 
VARIOUS SIZES. 


And arranged for either brick or Bd nized iron casing, 

and are p! under our own rvision. Before se- 

lecting a Furnace for your hae 1 og store-room or 
church, call upon us, or 


Send Postal for Catalogue with 
Testimonials. 
AGENT WANTED IN EVERY CITY. 


.THE BRYCE FURNACE 6GO., 


.DAYTON, OHIO, 
PATENTEES AND MANUFACTURERS. 03-ly 


RES iaToLlDs BROsc., 


Old Files Re-cut, and 
warranted sonar be to 
any machine-cut or 








MANUFACTURERS OF ALL 
—KINDS OF— 









HAND-CUT 
P ine reyes tet ve 
Files & Rasps Perera ed 












ROHN H. MoGOWAN Go” 


. 
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BOILERS MAHONING BOILER WORKe= 
















Senda for Cataloseue  vi-y 
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